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UccnepoBaHuAa ¢ nomolubo GPS:
Kpatkuin 0630p

IIpakTHyecKue padoThl

OnHOpPa30BbiC U3MEPEHUS: ‘
Bpems peructpaunn nepBOHAYATbHOH 3aMHCH W CPEHAE 3HAUEHUS IHPOTHI, AOJTOTH M BHICOTHI HALT,
YPOBHEM MOPS yUaCTKOB aTMOC(EPHbIX UCCACAOBAHUI, FTUAPOJIOTHUCCKUX HCCICIOBAHUHN, H3YUCHHS
3¢MHOTO MOKPOBA, OHOJOTHUECKUX HCCIICAOBAHMI, OMPeaeAeHUST XAPAKTEPUCTHK TIOUBHI U H3MEPEHHU ST
BJIQKHOCTH MOUBBI, a TaKKe LIKOJIbI, HAXOAAIEHCS B LEHTPE BALIEro yyacTKa UCC/ICIOBAHWA MO
nporpamme GLOBE.

TpennaraemMas nocjieaoBaTeJJbHOCTh NPOBEAEHHA PadOT U 3aHATHH

3apesepBupyiiTe OAMH U3 NMPUEMHUKOB cHCTeMbl r1ol0albHOro noszuunoHuposanus (GPS),
npenocTaBaseMbix B pamkax nporpammbl GLOBE, kak MoxHo panbine. bosee nogpobHyio
HHOPMALUIO CM. B pasaene «[Ipakmuueckue padomsl», MOR 3ar0JIOBKOM «Kak 6blHOHSIIOMCS
uccaedosanits ¢ nomousto GPS».

[Ipourtute pasznen «Hcenedosanus ¢ nomowsro GPS: npusememasues».

CkonupyiiTe MUCHbMO YUCHOTO U HHTEPBBIO C YUYCHBIM U Pa3zfalfiTe KOMUM MUCbMA W HHTEPBBIO
yuatumes.

[lpouTHTE ONMUCAHUS APpAKMuUecKUX pabom: TOUHOE ONPeAeeHHE TOr0, UTO H KaK CJAedyeT H3MEPSTh.

[lepen noyuennem npueMHuka GPS onpeneiuTe pacnosokeHne Kak JOro U3 yUaCTKOB HCCEOBAHMUI,
HCnoab3yeMblx B pamkax nporpammbl GLOBE, nmoawsysach - —

1300paKeHUSIME, MOJYUYCHHBIMY € MOMOLIBI) cyTHHKA Landsat, apyrux /> =5
MATEPHAJIOB (KAPT, ATJACOB M T. 1) M MOJICBBIX HAOHOACHHIL, =l ;f

[locse monyuennst npuemunka GPS nopyunre yuaunmcs npoBecTt paaom SN B
€O LUKOJ10ii HECKOJIbKO HCIBITATeIbHBIX U3MepeHnii ¢ nomolbto GPS, o : )\V
OTIMCAHUS KOTOPBIX MpUBeAeHbl B paszesie «[lpakTuueckne paboThI». M
Koraa Bbl U NIKOJABHUKH HAYUYUTECh MOJIb30BATHCS MPHEMHHKOM, AR

BBIMOJIHUTE H3MEPEHHS Ha KaXXIOM M3 YUACTKOB HCCJIEIORAHHIL, Cleays
MHCTPYKLSIM, NIpUBEAeHHBIM B pasaesie «IlpakTHueckue paborei». 3arpysure pesysbrarsl B a3y
nausbix nporpammbl GLOBE cpazy xe noc/ie BbiNo/IHEHUs] H3MEPEHUii 1 pacueTos.

Ecii Ha OOHOM HJIH HECKOJIbKUX YYACTKax NMPUEMY CNYTHHKOBOIO CHTHAJIA MPENSTCTBYHOT KPOHbI
JCPEBbEB, ONPEAEIUTE KOOPAMHATBI TAKHX YUACTKOB, CJIEAYS HHCTPYKUSIM, TPUBEACHHBIM B pas3ac/ic
«HMsmepenus ¢ nomowsro GPS co cmemenuem koopounam». 3a UCKJIHOUEHUEM NMPAKTHUECKUX
padoT, 3TO eAMHCTBEHHOE 3AHATHE, B XOAE KOTOPOro TpedyeTcs ucnoab30B8arh npuemunk GPS.

Ecau yuaumMecss CTOJAKHYTCS ¢ TPYAHOCTSAMH MPH BBIMOJHEHHH W3MEpPEHUI, UM €CJIH OHH
3AUHTEPECYIOTCS AajdbHEHWMMH BO3MOXHOCTSIMU UCHOJAb30BaHUS [100aJbHBIX CUCTEM
NO3ULHOHUPOBAHUS, MPOBEAUTE OJHO MJIM HECKOJIbKO AOMOJHUTE/bHBIX Y4YeOHBIX 3aHSITHI
(«ADcoiomuoe u omuocumesibhoe Hanpasaenus», « Paboma ¢ yenamu» v «B vem zakawouaemes
PAGUJIbHBLI OmaEem? »).

Bospparute npuemuuk GPS B opranusamuto nporpamMmmbl GLOBE B kparuaiiiiiue BO3MOXHBIE CPOKH.
Wncrpykuun cM. B pasznenc «llpakmuueckue pabomosi» Mof 3aroJIOBKOM «Kak ewvinosinsiomes
uccnedosanus ¢ nomowsbto GPS». XKesaeM BaM yaaun B MPOBEAEHUH MHTEPECHBIX H MOJIE3HBIX
3aHATHI!

v Oco00e npumevanue

[IpueMuuku GPS npenocTaBiaqioTcsl Ha BpeMs M Bo3BpawaroTcs B opranu3auuto nporpammbl GLOBE;
npueMHUK GPS MOXHO Takxe mpuoOpecTH y MECTHOTO MOCTABIIMKA.
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[lucbMo yyeHoro yyawmmea |

yvauumca

Hoporue yuamnecs!

B Hauie BpemM4 AOCTYNHbIE PECYPCHI MJIAHETHI
yKe MOYTH HCUEPNAHbI, H HAM CJIEAYET BHUMa-
TeJIbHO U 3a00T/IHBO OTHOCUTHCA K OKPYXKAK0-
ueil cpene, AocTapuieiica HaMm oT bora. Tlpor-
pamma GLOBE npegocTaB/isieT BaM BO3MOX-
HOCTb y44CTBOBATb B YBeJHYEHUH 00beMa
3HAHKMI 00 OKPYXKalolUEM HAC MHUPE.

[lposiBASTD  WHTEpPEC K  HU3YUEHHIO
OKPYKatollel cpeabl NPUATHO, HO MBI MOXEM
coyeTarh NpUATHOE ¢ noJie3HbiM. [Iponsroas
HAYYHBIC U3MEPCHUS, MBI MOXEM MPUCBAHBATh
pa3AMYHbBIM PAKTOPAM KOJIHUECTBEHHBIE
3HAUEHHS, YTO NMO3BOJISET HAM OOBEK THBHO
cpaBHUBATH 3TH (hakTOphl. B pesyabrare mbl
MOXKEM MPUHUMATE OOOCHOBAHHbBIC PELLICHHS,
TO €CTb OCHOBaHHbIC Ha hakTHYecKoll HHGOPMAIMH PEILEHHS OTHOCHTEIBHO TOTO, UTO U KaK CJAEAyeT
AeJ1aTh Jajiblue.

Sl — oaMH U3 yueHbix, BbINOAHAoWUX nporpaMmmy GLOBE n nomMorarouux yuaunmcs npuMeHsTh METOMbl
CTMYTHUKOBOI HABHraUHH ¢ MOMOILBI r100aAbHOIl cucteMbl nosuunonuposanns (GPS). Bel 6ynere
NOJb30BAThCH NOPTATHBHBIM YCTPOHCTBOM, MPUHHMAIIIMM CHHXPOHH3HPYIOLLHE CHIHAJIBI KOCMHUYECKMX
CIYTHHKOB, HAXOASIHXCs Ha paccTossHun 20 200 KHAOMETPOB, onpeaciss WHPOTY H IOJATOTY ¢ TOUHOCTDIO,
JAOCTATOYHOIT 47151 O0HAPY KCHUS BALLCH LWKOJbl HJIM BAWIErO AOMA HA CNYTHHKOBOI hoTorpacduu. 3arpy xas
KOOPAMHATHbIE AdHHbIe B 0a3y JIaHHBIX, Bbl MOMOXKETE YUYEHbIM U APYTHM YYAWMMCSH, YYACTBYIOWHM B
nporpamme GLOBE, onpenensats reorpauueckoe pacrnoioXeHUe NyHKTOR, B KOTOPBIX NPOU3BOAATCS
Bce u3MepeHusi B pamkax nporpammbl GLOBE.

[lponsBoast u3Mepenust u 3arpyxas JaHHble B pamkax nporpamMmbl GLOBE, noxanyiicta, crapaiitecs
obecneunBaTh MOC/ENOBATE/IbHOCTb W TOUHOCTH JaHHbIX. EC/M KTO-HUOYAb CKaXeT BaM, UTO OH He
JAMHTEPECOBAH B HayKe W/IK B KAYECTRE IAHHBIX, CHPOCHTE ero 00 3TOM CHOBA, KOraa KTo-HHOYAb 3 GJIH3KHX
UM JTtofieii 3aDos1eeT W BbI3AOPOBEET 0J1aroaaps nNpueMy aHTHOMOTHKA, MM JaXe NMOCJe TOro, Kak OHH
CTIEAYIOUIUH pa3 CUYCTSAT BOAY B TyaJjere. Y Bac NOSBHJIACH BO3MOXHOCTb MPUMEHUTh CBOH HABLIKH B
00J1aCTAX €CTECTBCHHDBIX HAYK, MATEMATHKH H reorpacdiH ¢ TEM, YTOOb! BHECTH CBOH BKJ1a/l B y/1y4lUEeHHE
OOHHMAHHA MEXAHH3MOB H CHCTEM HALIETO MHpA.

B pamkax Haweil nporpamMmbl paboTaeT MHOrO JItOAEH, HO BCC OHH IOJ1ArA0TCS HA BAC, MOTOMY YTO Bbl —
CTEUNAJIHCTDI B TOM, YTO OTHOCHTCS K cpede, OKpyKatollel Baw JoM. S Halech COTPYAHMYATD C BAMHK |
YBUAETD IJIOAbI BALIETO TPYAa.

(it il

H-p Yur Cmur

Craplunii HHXXeHep-Hee1eaoBaTe b
DAeKTpoTeXHHUECKHUil DaAKYAbTET
TexHosornueckK il HHCTUTYT WwitaTa JKOpIKUS
Arnanta, wrar Jxopaxus 30332

CIIA
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[lo3HakombTeCh: A-p YUt Cmut

Cronspyiite
H paszaaiite
YUALLUMCH

HA-p Cymum — unxenep-uccaedosamens | [I-p Cmut.  [la, MHOrHe yuyauiiecs. Hanpumep,
Texnonocuueckoco  unHcmumyma — wmamd OoilckayTbl H yYdCTHUKH NOXOOB,
MKkopoxus 6 ¢. Amaanma, wmam Jxopoxus, nosb3oBauchk cpeactramu GPS B
CIIA. APYTUX YCJOBHSAX. ITUMH
) npudOpaMi MOl 0J1b30BaThCA
GLOBE. g(jll;u:e(?amibte aaMm H€06X(;()M.Mbl u KaKblil, KTO MPOKMAABIBAA KYPC
2O ONU BUM HYXHYL! CyAHa WAH CAMOJTETA.
JA-p Cvur. Jantbie 0 wHpote, goarore u GLOBE. Pacckaxume nam o cebe. ['de gbl
BBICOTE Ha/l yPOBHEM MOpA bipocau?
HEOOXOAUMbI MHE 17151 TOT0, YTO0bI
ONPENCATDL PACNOJIOKCHUC J-p Cmutr. S poauacs B HeGOIBIIOM FOPOIKE
NyHKTOB Ha H300PAARCHHAX, T'o12¢60po B BOCTOUHOIT yacTH
OJIYHEHHDBIX € MOMOLUBIO Cenepnoii Kaposubt; Tam xe st
CYTHHKOB. Hpyrum yueHbim 3AKOHUHIT HAYAJILHY RO H CPEIHION
TPEOYETCS 3HATD, FIe HMEHHO Ha KoY.
ITHX U300PAXECHUSX HAXOAATCS
MyHKTBI, B KOTOPbIX NPOU3BOAHJIMCL |\ G OBE. Ecmb nu y sac cemost, oemu?
H3MEPECHUSE; ITO MO3BOJIUT UM
CPaBHUBATL PE3YAbTATbI OAHHUX H-p Cmut.  Her, y MEHs HCT Jaxe JOMAILHHX
H3MEPEHHH ¢ IpyruMu, KHMBOTHBIX. Ho y MeHs MHOro
MOJYUCHHBIM B IPYrHX MYHKTaX. CTYEHTOB.
GLOBE. [Towemy ot npocmo ne GLOBE. Kocoa sol 3aunmepecosdiucs
HOAbLIOGAMBC S Ka/)muMu? HavrKou?
A-p Cmut. MBI XOTHM ONpPEaeHTb pacnoo- H-p Cmur.  § Beeraa HHTEpecoBasIcs HayKoi 1
KCHHE MYHKTA HA H'306p.2_1>KCHHﬂX, TEXHHUKOIi, CKOpee BCero noToMmy,
CACJAHHBIX CMYTHUKOBOM annapa- UTO HAYKa — JTO NOUCK UCTUHDI. S
Typoil. Kax abiit oieMeHT n300pa- BCErIA HHTEPECOBAJICH
KEHUSI, NOJTYUSHHOTO CIYTHHKOM DJIEKTPUYUECKHMH YCTPOHCTBAMA 1
Landsat, COOTBETCTBYET KBAaApaT- MEXAHH3MAMH pa3HOro poaa. Korna
HOMY YHACTKY NOBCPXHOCTH 3¢eMIH g MOCTYIHA Ha
€O CTOPOHOI 30 METpOB. [Tonb3yacs JJIEKTPOTEXHUUECK NI (haK yIbTET,
Tonorpaguueckoll KapToi, TpynHo MCH$S! BOJIbLIE BCErO HHTEPECOBAH
Onpeac/anTb MCCTONOTOXCHHE paaHo M ApYTHe CpeACTBa CBSI3N.
¢ TOYHOCTBIO 10 30 MeTpoB.
GLOBE. B kakux ofnacmsax aol xomeau Ovl
GLOBE. 3amenum nu Koeoa-nuHyos RONOJIHUMb CGOU HUVUHBIE 3HANUS?
cHemesd ¢J00aNbHOC0
ROBUYUOHUPOBAHU S NEPEHOCHON J-p Cmut. 4 xoten Ol Ayulie pas3odparbes B
Komnac? JJIEKTPOMArHeTH3Me — B TOM, KdK
B3aUMOACHCTBYIOT dJIEKTPHUECKHE
H-p Cmut.  Her, cucrema GPS He ykasbiBaer M MAarHuTHBIE NIOJIS — a TaKKE B
HanpassieHne. OHa coodwaer, rae TEOPUU BEPOATHOCTH. DTH
Bbl HaxoaHuTech. Komnac no3BoJiser JUCLMIJIMHBI Beeraa OblAM CaMbIMH
Oonpeac/IaTb HANPABJICHUE, HO HE TPYOHBIMY [1J11 MEHS. I[a)l(e TE
MO3BOALAECT y3HATD, AC Bbl HAXOAH- CTYACHTBI, KOTOPLIC MOJTYyYarOT
Tech. [Toatomy Tpebytorea u BLICOKHE OTMETKH MO ITHM
cucrema GPS, u komnac. npeMeTaM, HHOMIA He TOHUMAIOT
HX NO-HACTOSAUIEMY.
GLOBE. [lonv3osanuce au yuawuecs
mexnonocuelr GPS panvue? GLOBE. YUmo umenno ol xomeJiu 6ol
y3uams 00 dnexmpuuecmee?
GLOBE™ 1997 ITpuBeTcTBHE - 5 HUcenegosannst ¢ nomoinsio GPS
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H-p Cmur.

GLOBE.
H-p Cmur.

GLOBE.

H-p Cmur.

GLOBE.

H-p Cmur.

GLOBE.

H-p CMmur.

5l xoren Obl r71yOOKO NOHUMATh
NpUHLHNbL (DYHKLMOHAPOBAHHS
3J1eKTpHYeCTBA. Mbl 3HaeM, UTO
JNEKTPHUECTBO paboTaeT, HO Mbl He
3HAEM Hd CAMOM JIeJIe, KaK OHO
paboTaer.

Moxuo au amo y3nams 00 Konya?

A comuesatoch B 3ToM. CymiecTByer
OecuncnieHHoe, GeCKOHEUHOe
KOJIMUECTBO Belliedl, KOTOPhIC Mbl He
NOHUMAEM, U €CJIH HaM YaaeTcs
NOHATH XOTs Obl HEGOTBUIYIO UX
YaCTh, ITO YXKe JOCTHXEHMUE.

Bol — unwenep-uccaedosdamens.
Kak sawa paboma ceésa3and ¢
naykou?

Cuua paBHa NPOU3BEICHHIO MACCHI H
yCKOpeHHst. DTOT 3aKkoH paboTaer,
HO MPOIIJIO OYEHb MHOI'O BPEMEHH
A0 TEX Mop, Korga o0 3Tom
aorafascs yesosek. MHxeHepbl
NPHMEHSIOT TAKUE 3aKOHBI H
NOJY4al0T NPAKTHYECKUE
pesyabTarbl. Hayunblil npouecc — a
HHIKCHEPDBI TOXE B HEM YUACTBYIOT
— 3AKJIOUYACTCS B BbIABH KEHHH
CUIOOTE3bl OTHOCHTEBHO TOMO HAH
MHOrO SIBJICHHS M B MPOBEPKE
COOTBETCTBUSL ATOH TUNOTE3bI
aciictBuTeIbHOCTH. TloaTBepans
HCTHHHOCTDb FHIOTE3bl, MOXHO
NMOJIb30BATHCS BbISIBJICHHOI 3d4KOHO-
MepPHOCTbI. HXKeHepbi
NOJB3YIOTCS TAKUMHU
3aKOHOMEPHOCTSMH, NPOCKTHPYS
TOJIC3HbIC BELLH.

Taxum oOpaszom, 8ol NpUMeH seme
ROJTyueHHble 3HANRUA, 0304643
HOGble mexHuueckue cpedcmaa’

Sl Beay mOMCK HOBBIX 3HAHHI U
npumensito Ux. Korga 4 iy HoBble
3HAHUS, s BbICTYNAIO B POJIH
yuenoro. Koraa s npumensro ux, s
BBICTYMAK0 B POJIM UHKEHEpa.

Cywecmayem s kakasi-Hubyow
ocobenno mpyonas 3adaua,
ROCMOSHHO 3AHUMArOWA S B
Mmbicau?

Tpu roga Hazajg MHE MOPYUYHJTH ABE
THFAHTCKUX CIYTHUKOBLIX AHTEHHBI
BbICOTOH B JECSTD dTaXei U

GLOBE.
H-p Cmur.

JHAMETPOM OKOJIO TpHALATH
meTpoB. OHM KpynHee
OOJIBLUMHCTBA 3aHHIT; DTH aHTEHHbI
NpUHAIICK AT KOMIaHUH «Dii-Tu-
JHA-TH».

Bam nopyuuau smu anmennot?

Ja, OHIt CTOST HA KYKYPY3HOM MOJIe
npumepHo 8 100 KusoMeTpax K rory
oT ATJIaHThl. X KynuJ
TexHOIOrHYeCK Ui HHCTHTYT LITATA
Jxopaxus. Mae ckazanu:
«CnenaiiTe ¢ HIMH YTO-HHOYIb».

A capocua: «YUto?» MHe roBopAT:
«YTo-Hubyab». § cnpaumBaro: «YUto
HMeHHO?» Mue nostopsior: «Yto-
Hudynb!» W 4 ckaszan: «Jlagno».
Habpan rpynny cTyaeHToB-
A0OPOBOJIBLEB, H Mbl MONPOOOBANY
NOACOCAHHHTD K ITHM AHTEHHAM
KOe-KaKoe paanoodopyaoBaHue,
uT00bl IPOCYLINBATD 3BE3AHbI
IIYM WU NEePeroBapuBaThCs CO
CnyTHHKaMH, Yepes napy Jier,
serom 1994 roga, Mbl ¢MOTJIH
TIOBEPHYTb 3TH AHTCHHBI B
Hanpasjednn FOnurepa, koraa B
HEro Bpe3asach KOMeTa
Hlymeiikepa-JleBu. Mbl u3mepsiau
HHTCHCUBHOCTD IIYMOBBIX
paauocursanos FOnurepa, nbiTasch
CBA3aThb €€ CO CTOJIKHOBEHHEM
komeTbl ¢ FOnurepom. Takum
00pa30oM, ¢ MOMOLLUBK) CTYIEHTOB
MHE ya/10Ch CAS/IATb U3 CUCAHHBIX
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GLOBE.

H-p Cmur.

GLOBE.
H-p Cmur.

GLOBE.
H-p Cwmur.

GLOBE.

H-p Cmur.
GLOBE.

AHTEHH Pafii0aCTPOHOMUYECKYIO
CTaHLHIO M CTAHLHI) CIyTHHKOBOI
CBA3M. DTO OblJla TpyaHad 3adaua.

Kakoso sawe obbiunoe dneschoe
pacnucanue?

Mowu anit npoxonsat no-pasHomy. [lo
cyo00TaM 51 OTOPABJIAIOCH CO
CTYAEHTaMH Ha YYacToK, e
YCTAHOBJICHb! aHTEHHB, OOUH U3
CTYACHTOB, HANPHMEP.
YCTAHABJIMBAET ABHIATE b,
MOBOPAYNBAKIIHI AHTEHHY, A
Apyroii paboTaet Han COMpsiKEHUEM
3TOTO JBUTATEJIst € KOMIIBIOTEPOM.

Kocoa ebl cosopume o 0sucamee...

5 umero B BUIY 371eK TPOABHraTe b
PA3MEpOM C MYCOPHYH) KOD3HHY,
KOTOPbI, MOC/IE BKJIOUYEHHUS
HU3KOI nepefaut, MOXeT
MOBEPHYTH AECATHITAXKHOE 3AHUE.
Mpbl paboTaeM ¢ rHraHTCKUMH
CNYTHUKOBBIMU aHTeHHaMU. 5 Mory
MOBOPAYMBATH UX BBEPX H BHU3,
HAMpaBo H HAJIEBO. DTO MO
cydboTaM. B Teuenne negenu 4
Penoao H BCTPEUarCh CO CTYACH-
TAMH, 0OCYK /145 HHTEPECYIOHE HX
BORPOCHI. 51 MPOBOXY MHOrO
COBELIaHuii B paMKax NpoOrpaMMbl
GLOBE u npyrux nporpamm.
BpeMsi yXOOuT Tak ke Ha
pa3paboTKy KOMIbIOTEPHBIX
NpOrpamm, NOArOTOBKY OTYETOR

i BbUTOJIHEHHE dHAJIH30B.

Y gac ecmb ceost aabopamopus’?

Most nabopaTopusi — y4acToK

¢ aHTenHamu. Ha Teppuropuu
MHCTHTYTa PacnonoxeHbl
1a0opaTopul, B KOTOPbIX Mbl
NPOEKTHPYEM, CODHPAEM H
HCTILITBIBAEM 00OPYIOBAHHUE,
KOTOpOE 3aTeM YCTAHABIMBAETCS HA
YUACTKE CNYTHUKOBBIX AHTEHH, HO
HAllla HACTOsIAs s1abopaTopust —
3TOT YUYACTOK C aHTEHHAMH.

Koco ebl cuumanu ceoumu ceposamu
6 demcmee?

ACTpPOHABTOB.

Ecmb 2iu y sac csou eepou
cecoons?

H-p Cmurt.

GLOBE.

H-p Cmur.

GLOBE.

H-p CMmur.

GLOBE.

H-p Cmur.

GLOBE.

O-p Cmur.

Hasephoe, bubseiickie nepcoHaxu,
NPOAEMOHCTPHPOBABILUE CHY
BEPHI.

Bepa umeem boabuwoe 3Hauenue
8 sauten pabome?

Hla. Bepa BaxKHa BO BCEM, UTO
aeaarT oad. s Toro, 4Toosl
CTYMHUTD HA MOJ, HAfEsICh, YTO OH
BAC NOLAEPXKHT, TpeOyeTcd, B
KaKko#-To cTeneHu, Bepa.

Kakoe yoosnemsopenue darom
nayumble uccae0o8anus’?

[IpuaTHO Obls10 OBl cAENaTh Kakoe-
HUOYAb HOBOE OTKPBITHE, HO 4
3AHUMaKOCh NPOEK THPOBAHHEM H
cOOpKOi annaparypbl, KOTopasi
NOMOKeT APYTUM OTKPHIBATb HOBbBIE
sBsenust. [laet s kakoe-rubyab
YIOBJIETBOPEHHE COOpP NaHHbIX B
pamkax nporpammbl GLOBE? C
MO€il TOUKH 3PEHNs, Camoe
TIPUSITHOE — BUAETH YMHBIE,
y/IbI0AIOIIMECS JIMLA LIKOJIbHHKOR.,

Kukyo nonoe3y yuacmue 6
npoepamme GLOBE npunocum
yuawumcs?

OHH 0CO3HAIOT, UTO BHOCST KaKOM-
TO BKJIajl B U3YUEHHE MEXAHHIMOB
MPHPObl, YCTAHABIUBAIOT
HEMOCPEACTBEHHYIO CBA3b C HAYKO#l
M TEXHHKOI H KakK-TO BJUAIT Ha
HMX. 5 nymato, 4To B
NpeacTaBIeHUH 0ObLIHHCTBA
YUAUIHXCH HayKa M TEXHUKA —
TAUHCTBEHHbI YEPHDBIH ALLIUK,
KOTOPbIIl OHU HE MOHUMALOT. [la,
TaliHbl CYLIECTBYIOT, HO HaM
AApOBaHa COCODHOCTb AYMaTh 0
TOM, YTO IPOMCXOOUT BOKPYT Hac,
HaG1101aTb W ONPEAEIHTh XAPAKTe-
PHCTHKH SIBJCHHH.

Io sawemy muenuro, nompedyemcs
T YHAWUMCS ROHUMAHUE
OCHOBHLIX HAYYHO-MEXHUYEeCKUX
npunyunos 8 XXI gexe?

Ha. EcTb /11001, KOTOPBIX MyraoT
HAyKa M TEXHHKA, H €CTh JIFO[IH,
rOTOBBIC MPUHATH UX. TOT, KTO He
XeJaet pa3duparscs B HAYKe W
TEXHHKE, MOXKET CTATh
rpaxJaHuHOM BTOpOro copra. Y
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GLOBE.

I-p Cmur.

GLOBL.

J-p Cmur.

GLOBE.

H-p Cmur.

GLOBE.

H-p Cmur.

JIIofelt, KOTOPBIC BIPAXKAIOT CROKO
MO3HIHMIO CTIOBAMH « 51 He 3Har0, Kak
3anporpaMMUpoOBAaTh
BHACOMArHuTo(OH, H FOPK YCh
ITUM», OYOET rOpa3ao MeHblle
BO3MOXHOCTEI, UeM y ApYrux. ITo
YK€ MPOHCXOANT HA HALIUX IJ1a3aX.
CpaBHuTe nos10XeHue e,
COTJIACHBIX YUHTHCS MPHUMEHEHHIO
KOMIBIOTEPHOH TEXHUKH, U TEX, KTO
HE XKEJ1alT 3TOMY YUYUTHCS.

UYmo Ot 8bl MOCIIU CKABAMb
yaamemycs, Komopboliti xouem
pabomams ¢ sawei obaacmu?

Hayxa u nnxenepHoe npoekTHpo-
BaHHe — 00JIACTH, KOTOpPbIC
TPeOYHOT 3HAUMTEABHBIX 3aTPaT
BpeMeny 1 cuit. Ho ToT, KTO OCBOUT
HAYUYHYIO MJIH HHXKEHEPHYIO
npodreccHio H UCTIBLITACT PAJOCTh
OTKPBITHS, OY/IET YAOBJIETBOPEH
cRoeil paboToil.

Moxeme st 6ol dame Kakol-HubyOs
COBEm YHAUUMCS,
UHIMEPeCYIOWUMCS HAYUHbIMU
uceaedosanuamu?

MM cnenyer HallTH B3pOC/IBIX
JIHOAEH, KETAIINX HANPABJIATD WX
1 IOMOTdTb UM — TOBOPHUTD €
HHMH, 00CYXKAaTh ¢ HUHMH Pa3Hble
BELLU, NbITATLCH MOCTPOUTD YTO-
HUOYIb.

Bbout u y sac makue pykosoou-
meJsiu, Koe0d Gbl yHUJIUCh?

OayH cTapblii HHXKEHED
ypesBblYaitHo MHE nomMor. 51
KAJIEH0, UTO HE CTA PAAUOJIIOOHU-
TEJIEM eLle paHblle, MOTOMY UTO
TOra MHE YAaJ10Ch Obl BCTPETHTHCH
€O MHOTHUMH JIOAbMH, XOPOLLO
pa30HPABUWIHMECS B HAYKE U
TEXHHKE.

3rauum, Kkoedd 8bl YUUUCD, Y BAC
yoKke ObLI0 8J1eUeHUE K MOMY, HeM
8bl 3aHUMAaemect meneps?

Kaxaoe nokoJeHue HHTEpecyeTcs
pa3JIMyHbIMU Bonpocamiu. Bo Bpems
BTopoii MEpOBOK BOITHBI AKTHBHO
00Cy K 1a1aCh Yrpo3a cO CTOPOHbI
ToTaJuTapHoro odwecrtsa. [lorom
CTa/ M DOSIThCH aTOMHOH BOHHDI.

GLOBE.

H-p Cmur.

B 60-¢ roanl B CIIIA Mosoabie
JIOIH OCTIAPHBAJIH ABTOPHTET
BJIACTE(l U BOCCTaBasli NPOTHB HHUX.
B caenytomeM aecsaTHAETHR JHOAEH
Hauasu GECOKOUTh BOMPOCHI
OXpaHbl OKPYXaOWEH cpeabl.
YesioBeK, KOTOPOro HECMOKOST
BOMPOCH! OXPaHbl OKPY Karwei
Cpeflbl, CMOXET MOBJMATDH Ha HX
PELICHHE, €CJIH U3YUHUT, C HAYUHOl
TOUKH 3PEHUs, MOCJIEACTBUA
npo0JieM, CBA3AHHbIX C OKDYXKa-
touedi cpenoil. HayuHoe n uHxeHep-
Hoe 00pa3oBaHUC JacT
BO3MOXHOCTb HAYUMTbHCS
KOJIMYECTBEHHOMY M3MEPEHHIO
pasJMuHbIX (DAKTOPOB U SBJIEHHH,
MO3BOISIOIIEMY HOJyUaTh 00beK-
THUBHOE MPEACTABJIEHHE O
npoucxoasimem. Hanpumep, Bbl
MOXKeTe ObITh CTOPOHHHKOM
UCTIOJIL30BAHHS COJIHEUHOH
JHEPrUH, HO MPU ITOM HE
pasOMPATLCS B TOM, UTO Bbl TOBOPU-
te. Ho ecsin Bbl HHXEHEDP HITH
YUEHBIH M BaM H'3BECTHO, YTO

KaX 1blH KBapaTHbIA METpP
MOBEPXHOCTH 3eMJIH NOMIOWACT
OIMH KWJOBATT COJHEUHOI dHCPTHH,
H 3HAETE, CKOJBKO CTOUT OHH
KBaAPATHbIH METP COJIHEUHOI
faTapen, 3HaeTe, YTO KOIHULHEHT
NOJIE3HOr0 ACHCTBHUSI COJTHEUHON
Oarapen coctaBuT 10 npoueHTOB 1
4TO BaM yaactces noayuuts 100
BarT 371€KTpO3aHEprul ¢ KaKA0ro
KBaApaTHOro0 METPa, Bbl CMOXETE
CKa3aTh, KAKOE KOJIHUYECTRO
3JIEKTPOIHEPTHH MOKHO
BbIPAGOTATH ¢ TOMOUIBLI
coJHeuyHoro cseta. Bol cMoxeTe
NPUCBOHTDL (PAKTOPaM Lu@poBbIe,
KOJIHYECTBEHHbIC 3SHAYEHUS,
pACCUYUTATD, CKOJIBKO OYIET CTOUTD
Heo0X0oAUMoe 000PYIOBAHKE, U
CAC/1aTb OOOCHOBAHHOE 3a5BJICHHC
OTHOCHTEJIbHO MEXaHU3MA,
OKQ3bIBAIOLIETO BJIMSAHUE HA BECDH
MHEp U ero duocdepy.

Kakoest cecoons camvie nepedosgole
HAnpaGJienus ¢ gdutei ooacmu?

JIBa BaXXKHEHILMX HanpaBJIeHHA —
MPOEKTHPOBAHHE JJIEKTPOODOPYHO-
BAHUS U CO3AAHHE CPEACTB NEPCO-
HAJTbHON CBA3M, TAKUX, KaK
KapMaHHbIE BbI3bIBAOLINE
YCTPOHCTBA, COTOBbIE Tee(OHBI U
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ONTHYECKUE YCTPOHCTBA,
OCHOBAHHbIE HA BOJIOKOHHO-
ONTUYECKOH CBI3H — HaNMpUMep,
KOMIBIOTEPBI, B KOTOPbIX
BbIYMCJIUTEJIbHDBIE OllepaLiu
NPOU3BOIATCS € NOMOLIBIO
CBETOBBIX cUr'Has10B. [lo onTHuec-
KOMY CTEKJISHHOMY BOJIOKHY
TOHbBLIE BOJIOCA MOXKHO NMEpeaBaTh
HEBEPOSITHOE KOJMUYECTBO AAHHbIX.

w1aHInk ) olapdawny
\ aunaloLaaudy] /

GLOBE. Cywecmayrom Jsiu npedeivl
HAYUHBIX UCCALO08AHUN

H-p Cmutr.  MHoxecTBO J1toaeii paccMarpuBaroT
HayUHbIE UCCJICJOBAHHUS KaK
NONBITKY PACKPbITH TaHHbI,
U3BECTHbIE 0AHOMY Bory. Yuenbie
HUKOraa He OyOyT 3HATh BCE, U B
TOM, 4TO Hac Bceraa OyayT
OKPYXaTb TailHbl, HET HHUETO
noxoro. CyLecTByeT DeCKOHeUHOe
KOJIMUECTBO BO3MOXHOCTEH
ches1aTb HOBOE HA OCHOBE TOrO
MaJIoro, YTO HaM H3BECTHO.

S cunraro, 4TO Mbl — XPaHUTEH
3TOr0 MUPA, U JJ15 HAC BHOJIHE
Pa3yMHO U 1Ee/1ecO00pa3HO
NBITAThCS MOHSTh OKPY K ALKt
Mup 1 3a00THTBCA O HeM. U B aTOM
HaM MOTYT MOMOYb YUEHUKH LIKOJI.
UX naHHble NOMOTYT HaM MOHSTD,
KaK paboTaeT Hall MHP, U Mbl
CMOXEM NPHHUMATDL Pa3yMHbIE
peLIeHHUS.
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BeeneHue

KpynHbiM nnaHom

Kparkunii 0630p
HpMeMHMK CHCTEMBI I100AIBHOTO NMO3ULUHOHHU-

posanus (GPS) — mopratuBHOE yCTpOUCTRO,
HENOCPEACTBCHHO MNpPUHUMAlOLIEE [OAHHBIE,
nepelaHHbie  HAaXOAsUIMMHUCS Ha opodure

cnyTHukamu. [Tpuemuuk GPS nospoanT yuawmumces
ONpENC/ISITh HX MECTONOJIOXKEHUE B JIHO0O0I TOUKE
Ha NOBEPXHOCTH 3eMJIH, BBIPAXKCHHOE B 3HAUCHHSIX
WHPOTBI U AOJTOTHI, ¢ TOYHOCTLIO 10 100 MeTpoB.
YepeaHuB pe3yabTaTbl HECKObKUX U3MEPEHHH, KaK
MPABUJIO, MOXHO ONPEACHTb MECTOMOJIOKCHUC ¢
TOUHOCTBIO 10 30 METPOB, KOTOPAst COOTBCTCTBYET
paspewatouleidl cnocoOHOCTH (T. €. OOHOMY
JJIEMEHTY M300paXeHUs) annapatypbl CNyTHHKA
Landsat. TakuM 00pasoM, yuamuecst MOTYT onpeae-
JISITb KOOPAHHATBL HCTMOJIb3YEMbIX HMH B PaMKaXx
nporpaMmmbl GLOBE yuacTkoB uccaenoBannii
naowaabw 30 x 30 MeTpOB ¢ TOYHOCTbHIO,
AOCTATOYHOH A/t UACHTHMHKALMH COOTBETCTRY-
IOIUHX DJIEMEHTOB M300paXKeHUil, NOJYUYCHHBIX C
nomolubo cnyThika Landsat.

Jla, yualmuecst MOTyT NMOJIb30BaThCA CMYTHUKOBBIMU
aaHHbiMu. HecmoTps Ha to, uto cucrema GPS
nepBOHAYaILHO Oblsia pa3padoOTaHa B BOCHHbBIX
uesasix, Tenepb OHA HAaXOOAUT B OCHOBHOM
rpaXxaaHcKoe npUMeHeHHe. Mbl X0TUM, UTOObI
yvyawuecsi-yuacTHuku nporpaMmmbel  GLOBE
HAyUHJIHCh OMPEe/siTh IWHPOTY U AOJTOTY CBOCH
INKOJIBl H CBOMX YUYACTKOB HCCACAOBaHWil. DTH
JaHHBIC, KOTOPBIE OYAYT UCMOAb30OBATHCS YUCHBIMH
H IIKOJIbHUKAMH BCEro MHpa, MO3BOJISIT
JIOKAM30BaTb NYHKTHI, B KOTOPBIX Yyualluecs
H3MEpSTIOT XapakTepucTuku duocdepnl. Ecau y sac
HeT goctyna K npuemHuky GPS, oprannsaunus
nporpamMmbl GLOBE nomoxeT BaM apeHaoBaThb
Takoii npueMHUK. EcaM Balua wKo/1a, yyacTByowmas
B nporpamme GLOBE, Haxomutcs B CIIA, BbI
MOXETE  apeHJ0BaThb  MNPHEMHHK GPS,
HENoCPeACTBEHHO OOPATUBLLUUCH K NMPEICTaBUTE M
opranuzauuu GLOBE. Ecau Bawa wkodna,
yuactBytowas B nporpamme GLOBE, Haxoautes 3a
npenenamu CHIA, apenposars npuemuuk GPS
MOXHO ¢ MOMOLIBIO KOOPIHHATOPA, OTBETCTBEHHOMO
3a BBIMOJIHEHUE MPOrpaMMBbl B Baulel cTpane. CMm.,
60.s1ee nonpodHyo nHbopMalio B pasaesie I rnapsl
«Hccneporanus ¢ nomounio GPS».

CnyTHuKm

CyU.leCTByI-OT CaMbIC pa3JIMYHbBIC KOCMHUYECKHEC
anmnaparbl. becnuiorHbie HaYy4YHbIC KOCMUUYCCKUE

S

\

eSS

annmapatbl, Takue, kak «Marensian», «BUkuar» n
«[annneo», 6pi1u HampaBJiedsl k Benepe, Mapcy u
FOnutepy n npon3BoauAN H3MepeHUs OH3UUYECKUX
XapaKTEepPHCTHK, MepeaaBas NoJayUYeHHble JaHHbIE Ha
3emumro. B 80-x rr. annaparsl «Bosimxep 1» u
«Bosaxep 2», 3aKOHUHMB HAOOAECHHS BHELIHUX
m1aneT COJTHEUHON CHCTEMBI, BBIIETEIH 3 Npeac bl
Hauwell cucreMbl. B 1996 r. kocMuueckuil anmapar
«lannneo» HampaBUT UCCTGAOBATCIBCKHIL 30HA B
armocdepy Hnurepa. Cnyckasch udepes
atMocdepy HOnutepa, BblaepAKHBaAs OrPOMHOE
AABJICHUE U TEMNEPATYPHBIC MEepenabl, 3TOT 30HI
nepeaaBas no pajguo AaHHbIE, 3aperucTPHPOBAHHBIE
ero JaTYWKaMH; 3TH JdaHHble NPHHHMAJIUCH
annapatoM «lanuneo» W TPaHCJAMPOBAAHCH HA
3emo.

Ha 6opTy nHA0THPYEMbIX KOCMHYCCKHX ANMAPATOR,
TaKHX, KAK KOCMHUYECKHE Kopadan « Anosao»,
KOCMHMYCCKHC YCJHOKM U KOCMWYECKAsl CTAHUMS
«Mup», naxoadrcs Jawan. B oTamume or
OCCMUIOTHBIX ANNAPATOB, BHYTPH MHJAOTHPYCMBIX
KOCMHYCCKHX aNMapaToB cosaaercd Heodxoaumas
JJTs AbIXaHHS aTMochepa, HCNOAB3YOTCS CPEACTBa
TCMIECPAaTypPHOTrO KOHTPOAS (TEPMOPETYJIUPO-
BaHU), HMEIOTCS 3AMACH €1bl M IPYTHE BEUICCTBRA H
o0opyaoBaHue, HEOOXOAUMBIE A5 MOAACP K AHHS
UeJI0BEUYECKOH KH3HU. B CBS3H ¢ 3TUM, a4 TaK Xe B
CBSIBH ¢ HEOOXOAMMOCTBLI — 0OCCOCUCHHS
0C30MACHOCTH, MUAOTHPYEMbIE KOCMHUYECKHE
anmapaTsl OOXOMSITCS FOPA3N0 AOPOKC H YCTPOECHBI
ropasao CJoXHee, YeM OCCMUJIOTHbIC ANMAPATHI.
Tem He McHee, npedbiBaHHe JAwael B KocMoce
MO3BOJISAET UM HE TOJIBKO HAKANJIMBATbL LECHHBIH
OMNBIT H ACJHTLCH HHTEPECHBIMU HAOMIOCHU IMU, HO
H pClIATh HEMPEAYCMOTPEHHbIE NPOOJaEeMbl CO
CBOHCTBEHHOH UEMOBEKY H300PETATCABHOCTBH).

KocMmuueckuii annapar, ABHXKYWHACS Mo opOuTe
BOKPYT 00Jiee KPYNMHOro HEOECHOTO TeJ1a, Ha3bIBAKOT
cnyTHukoM. Korpa kocmuueckuit anmapar
«lanuneo» goctur FOnurepa u 3amenancs, 4To0bl
BbIITH HA OPOMTY BOKPYT 3TOM MJAHEThI, OH CTaJl
cnytukoM FOnurepa. Korga Mol BbIBOaUM annapar
Ha OpOMTY BOKpYr 3eMJiH, OH CTAHOBHTCH
HCKYCCTBEHHBIM CNYTHUKOM 3eMJH, TOraa Kak,
Hanpumep, JlyHa SBAg9eTCS €CTECTBECHHBIM
CyTHUKOM 3emau. MCKYyCCTBEHHbBIE CIYTHUKH
3€eMJIH BBINOJHSIOT pa3/iMUuHble DYHKLUUH, B TOM
yycJe 00eCneUnuBaOT AabHIOKW TeledOHHYIO
CBst3b, MEPENAT TEJEBU3UOHHDIE CHTHAJbBI U
AaHHbIE, BeAYT METEOPOJIOrnuecKkue HadaaCHHS 1
BBISBJSKOT NPHPOAHbIE  PECYpPChbl, BeOyT
HaOJIIOIEHN S BOEHHOT O HAa3HAYEHHS, @ TaKXKe
BBIMOJTHAIOT OCHOBHBIE HAYUHDBIE H3MEPEHHUSI.
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Puc. GPS-1-1.

CRyYmuur cucmesins cao0ainioco nosuyuonuposanust (GPS)

Jlyna naxoaures na paccrosnnn 384 500 km ot
3eMJIH, H COBEpLULET OAHH MOJHBIH 000POT BOKPYT
3¢MJIH B TeUCHHC MPUMEPHO OAHOTO Mecsiua, B
CBS'3H C OPPAHHYEHHBIM KOJIMUYCCTBOM TOMJIHBY, a
TAKKC 1S TOro, YToObl BeCTH HAOMIOACHAS Ha
HEOOJIBLIOM PACCTOSHHI, KOCMIYCCKHC UCAHOKH
«aTTa» W HEeKOTOpPbIC H3 BeaAyIHX HAOMHOACHHS
COYTHHKOB HAXOOSTCH HA BBLICOTE TOMALKO
HECKOABKHX COT KMaoMeTpos Haa 3emaeil. Takue
CAYTHHKH, BBIBEACHHBIC HQ «OKOJIOBCMHYK»
OpOHTY, COBEPINAIOT OIHH O0OPOT BOKPYr 3eMin
Kak MHHUMYM 3a 90 munyT. CnyTHHKH CBA3H
BBIBOAATCS Ha BbicoTy 35 792 kM Haa 3ceMmacii.
CnyTHHK, HaxoasuwHuics Ha TAaKoH BhICOTE,
CoBeplaeT OgHH TMOJIHBIH 000poT BOKPYr 3emun
poBHO 3a oauu cyTku. Takas ocobas oplura
HA3BIBACTCS «TE€OCHHX POHHOI» nn
«TeOCTalHOHapHOii». C TOUKH 3peHHs 3CMHOTO
HaOmoaaTeas, CNYTHHK, BhiBeACHHbIH Ha
FeOCTAUHOHAPHYK OPOUTY, MOCTOSTHHO HAXOANTCS B
OfHOM H TOM KC MecTe He Hede. [ToaToMy aHTCHHY.
HAMPABJICHHYIO HA TEOCTAUHOHAPHBIH CNYTHIK, HE
HYKHO nepemewarb. C Opyroil cTOpoHbl, KOCMH-
ueckuil yesiHok «llarTa» moxer mepecekarn Bee
BHAUMOE HeDO, OT TOPU3OHTA 10 TOPH3OHTA, 3a
CUUTAHHBIE MHHYTHI, a JlyHa nepemelacTes no
HEDECHOMY CBOAY B TEUCHHC Meciua.

CnytHuku cuctemol GPS

[noGanbHas cHCTCMa NO3HUMOHHPOBAHHS COCTOUT
H3 HCCKOJbKHX CHYTHHKOB, COOTBETCTBYIOLINX
HA3€MHBIX CTAHUHI ynpasseHns i noJb30Bareaeii
¢ npuemuukamu GPS (cM. puc. GPS-I-1). DTn
CMYTHHKY — OCCIHIOTHBIC KOCMUUECKHE ATMAPATHI.
Ux BbIBOASAT HAa OpOUTY € MOMOLLBIO PaKeT-HOCH-
TeJ1ei OMHOPA30BOr0 UCTIOIb30BaHuS. B HacTosiwee
BpeMs Ha opOuTY BblBeaeHo 24 cnyTHuka GPS,
Haxomsiwmuxcs Ha Bbicore 20 200 kM Han
noBepxHOCTbio 3eMi. CnyTHHK, Haxonswnics Ha
TaKoll BBICOTE, COBEPILAET NOJIHbIH 060POT BOKpPYT
3emum npitMepHo 3a 12 yacos. CnyTHHKH paccpeno-

TOUYEHDBI Ha OPOUTE TAKMUM 0Opa3oM, UTO B KaXKAbli
JAHHBIH MOMeEHT Had/10aaTe b, HAXOASIIUHCS Ha
MOBEPXHOCTH 3EMJIH, MOKET CBSI3AThCS HAMPAMYIO
HE MEHEE UeM C UETBIPbMS CIYTHHKAMH.

Ha kaxngom u3 cnytHukoB GPS, asiekTponuTanue
KOTOpPBIX  o0ecneunBaeTcsd  COJITHEUHBIMH
OarapesiMu,  YCTAHOBJIGH  YNpPaBJAOLIHI
KOMIBIOTEP: CMIYTHUKH CB3bIBAIOTCS ¢ HA3EMHBIMH
NpUEMHUKAMH MO paauo. Ha Bcex cnyTHHKax
YCTAHOBJIEHBl TAKKE ATOMHBIE YACHI, HACTOJIBKO
TOUHBIE, YTO OHW MOTYT PA3OHTHCH HA OAHTY
CEKYHIY TOJIbKO vepes 150 Thicdu neT. ITH yackl
FEHCPUPYIOT CHHXPOHU3ZHPYKILHE CULHAJIBI
(CHUTHAJIbl BPEMEHHU), KOTOPBIC MEPeaaroTcsl BCeMH
cnyTHikamu GPS. Tlporpammuoe odecneuenue
MIKPONPOUECCOPR, YCTAHOBJIEHHOTO B NPHEMHIKE
GPS, perucrpupyer CHHXPOHH3UPYHOLIHE CHIHAJIbI
KaK MUHUMYM UeTbIpeX CMyTHHKOB, ONpeae/isis Ha
HX OCHOBE LWIHPOTY, JOJITOTY H BbICOTY Hajl YPOBHEM
mops. [Ipuemunk GPS MoxXeT HaxomuThes Ha cylue,
Ha MOpE, B BO3MYXE WM B KOCMOCE,

O sce Bo3pacTaoweli NONYSIPHOCTH 1 10J1€ 3HOCTH
CHCTEMbI LA0DAIBHOTO M03HUMOHIPOBAHHS CBULE-
TEJBCTBYET CTATbS, 3aroJ0BOK KOTOPOI BbiHECEH
Ha 00J10KKY XKypHaa «CallcHTU(hUK aMepuKaH»
(1. 274, suin. 2, cTp. 44-50).

MoproroBka K NnoneBbiM
pabotam

ITpucmuuku GPS 9BAS0OTCA, noXaayi, cambim
CAOXKHBIM 0OOOPYIOBAHHEM, HICMOJIb3YEMBIM YUallu-
Mucsi-ydyactHukamu  nporpammb GLOBE.
HekoTopoie w3 3aHSATHI, ONHCAHUS KOTOPbIX
NPUBEAEHDB B ITOH raaBe, MNPOBOAATCS €
npumcHerueM npuemunka GPS, koTtopbiit yuntess
H MX IWKOJbl MOTYT APEHA0OBATH HA HEdeJt0 B
opranusauuu nporpammbl GLOBE. [lepea Tem, kax
MOJb30BATHCS ITHM NPUOOPOM, PEKOMEHIYeTCs
XOpOLUO YCBOHTb HAy4Hble (B TOM YHCJIEC MaTema-
THYECKHC) TIPUHLUMIBI, H NPUHOOPECTH HABBIKH
BBINOJIHEHHSI HAYUHBIX MPOUEAYD.

Ucenegosanus ¢ nomowsbto GPS cnocoberByror
CONPAKEHUIO HAYUHBIX HCCJAEA0BaHMIl, KOTOPBIC
BeayTcs B pamkax nporpammbl GLOBE, ¢ apyrumu
JUCUMNJIHHAMA, TAKUMHU, KaK COLMAJTbHbIE HCCACA0-
BAHUS (B Pa3/IHUHBIX 00JIACTSX, OT HCTOPHH reorpa-
PUUECKUX H KOCMUYECKHX MCCACIOBAHUH 10
U3YUCHUS TUHAMMUYECKHMX pasJIHuuil U CXOACTBa
KyJAbTYp W  HapodoB), MaTeMaTHKa H
XYIOXKECTBECHHOE TBOPUYECTBO, B KOTOPOM ocodoe
3HAUEHME UMEIOT HABbIKM HaOJIOOCHHS U
perucTpaunu ABJIeHHil.
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0630p y4ebHbIX 3aHATUN

HayuHble koHUuenuum

[IpHHUKHNHAAbHBIE BOMNPOCHI, OMpeaesfrIlne
XxapakTep ucciaegopanuit ¢ momowsto GPS,
OTHOCSTCS K (DYyHAAMEHTAJbHBIM BOMpPOCAM,
HHTEPECYIOLUM YETOBEK:

. «Ine a7» n

2. «KakuM 00pa30M MHE DTO U3BECTHO?»
CucreMaTHUCCK Uil TOAXOO K BbISICHEHHIO OTBETOB Ha
3TH BONPOCH MOpeAnoaraetT o0cyxKacHUe
CACAYIOLINX TEM.

1. Tlepexod om omuocumesibHolX ceoepadu-
YCCKUX ONUCUHUT MECOROJIOKEHUS K dDCo-
JHOMHLIM — T. €. IEPEXOA OT
OTHOCHTEJILHOTO OMUCAHUS («5 HAXOXYCD
OKOJIO IIKOJIbl») MOCPEACTBOM
HCTIOJI30BAHUST MEHEE OTHOCHTEIbHDIX
HanpaBJICHUI (HA ceBeP, HA KOr, HA BOCTOK H
Ha 3anaf), K abCOMTHO cucreme
KOOPOMHAT (IIMPOTHO-TOJTOTHOI).

2. Beaist u ee cnymuukl — WCKYCCTBCHHDBIC U
€CTECTBCHHBIE; POJib, KOTOPYH cHcTema GPS
UTPAET B HABHTALNH,

3. Kauecmao danisix u npuhopsi — KaK 1
MOYEeMY Mbl NOAb3YEMCS NMPHOOPAMHU H Ha
KAKHX OCHOBAHUSX Mbl MOXKCM «JOBEPSITL»
AOJIYUCHHDIM JIAHHBIM.

4. Mamemamuka — Nepexoq 0T U3MEPEHHH K
TeOMETPUH H TPUTOHOMCTPHHU.

HaBblkn NpUMEHEeHNA Hay4YHOIro METoAa

B xone ncenenonanuii ¢ nomoubo GPS yuaimecd
OyayT:

BCCTH KPUTHUECKHE 1tad1100eiy s ABACHHUIA;
udenmuhuyuposansb 3aKOHOMEPHOCTH,
onpeaesists CXOACTBO W pa3IHuns MEXAY
PC3YJIbTATAMU HAOJIIOACHHUI;
DopMmyJIPoGams BOMPOCH Ha OCHOBE
TMPOBEACHHBIX HAOHOACHHI;
CHCTEMATHUECKU GbIPUAKUMb U
pecucmpuposams pe3yabTaThl HAOTIOAEHHI;
ROABL306AMbCSL PE3YAbTATAMH HAOMIOACHU 1
JAHHBIMH, AHAJUSUPOGAMb UX 1
00BeOUH IMb UX;
de1amb 8blI600bI HA OCHOBE PE3YJIbTATOR
HAOIIONCHHUI U MOJIYUYCHHBIX 1aHHBIX;
0OMEHUGAMbCS PE3YNBTATAMH HAOTHOIEHHI,
BOMPOCAMH U HIESAMH.

OueHka ycnexoB yyauimxcs

Uccnenosanus B pamkax nporpaMmmbl GLOBE
NPEAOCTABASIOT YUYAIMMCS MHTEPECHDbIE BO3MOX-
HOCTH 3aHHMATbCH E€CTECTBEHHO-HAYUYHbIMU
JUMCUUILJIMHAMHM M MATEMATHKOH. 3agaua yuuTess
3aKJIIOUAETCS CKopee B HAOJIIOCHUH 34 PA3BUTHEM
yyaluxcs B X0Q€ 3aHATHH, HEXeJn B
KOHTPOJIHPOBAHUM PE3YJbTATOB BbINOJIHEHUS TOI
WJIM MHOH npakTHUeckoil paboTbl. HecMoTp4 Ha To,
UTO MPaBHJIBHOE BHITOJHEHHE PA0OT HMEET BaXKHOE
3HAUCHHE M CYLIECTBYET HCOOXOOMMOCTh B TOUHBIX
OAHHBIX, BaKHelimas oOpa3oBaTebHAd 3agaua
3aKstovaeTcs B HOPMUPOBAHUM CHCTEMATHUECKOTO
M KPHTHUECKOrOo TMOAXOAAd K BONpoOcam,
MEPCUUCTACHHBIM Bblllie B nogpasaesie «Hapblku
MPUMEHEHUS HAYYHOrO McToda». B vactHocTn,
YYUTEb MOXET OLEHWBATH YCOEXHM YyuallHxcs,
CPABHUBAS NOJYUYCHHBIC HMH Pe3YJIbTdATbl C KpUTE-
PHSAMH, OCHOBAHHBLIMH HA NEPEUYUCIEHHbBIX BblLIE
HABBIKAX NPUMEHEHHS! HAYUHOTO METOAA.

OueHka yenexon yuaulnxcs mpoH3BOHTCS CIIEAY -
WHM 00pas3oM.

1. Habmodenusi. YMEWT JI1 yUalunecst pas3im-
YaTh ¥ EPEUUCIITh NOAPOOHbIC XapaKTe-
PHCTHKH HAOJTIOAaeMbIX SBJCHUI? YMEHT
JIM OHHM OMUCHIBATH Hadaogacmoe?

2. Cpusnienue u conocmagaenye. YMCIOT JH
YUALIHCCS BBISIBASATE Pa3iuus U CXOOCTBO
MEX Y SIBJICHHSIMH, HAOTHOOACMBIMU UMH B
HACTOSIIIEE BPEMS, U ABJACHUSIMH, KOTOPbIE
onn nadaoaanm panbiue? Kakum odpasom
OAHHBIE, MONYUEHHDBIC B HACTOSICE BPEMS,
CBS3AHBI C ONBITOM, HAKOMJIEHHBIM UMH B
npowsiom? JIpyruMu coBaMH, rAE HME
MPUXOAUIOCH HADTHOAATD CXOAHbIE SIBJICHHUS?
MoryT j1 oHUM 00BSICHUTD HabK0HaeMble
pasMuMs, HAMpUMep, 3HaYCHHMIT LWHPOTHL U
AOJITOTHI, HANPABJICHHI WJTH
MATCMATHYECKUX METOAOB PeILeHHs 3aaay”?

3. Hocmanoska soRpocos. YMEKT
yualecs 3a4aBaTh BOMPOCH JAPYT OpYyry,
YUUTEHO0 WJIH APYTHM JIIOAAM, B TOM UHCJIE
yuenbiM? TTopyuuTe yuyammumcs 3anucarb
uMerolrecs y Hix Bornpocbl. Bo Bpems
MPOBEPKH YCBOEHHDIX 3HAHMUN Npepiaraire
YUaALIUMCS 3aMUCbIBATH UMTIPOBH3H-
POBAHHBIE BOMPOCHI.

4. Pecucmpayus dannorx. Tloxanyit, npocreii-
1Hil ¢cnoco® OUCHUTH NPUHOOPETEHHDIC
YUALIMMUCA HABBIKM U YCBOEHHbIE HMHU
KOHLCTILMY COCTOUT B HAOJIIOACHUH 33 TEM,
KdK OHH PETHCTPUPYIOT JAHHBIE B MOJIEBBIX
YCJIOBUSX (BO BPEMSI PAK THUECKHX
3QHSITHIL), a TAKKE NOCJIe NPOBEACHN S
npakTaHueckux pador. Ouenupaiite
NPUOOPCTEHHBIC HMH HABBIKU
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$HOpPMY/IHPOBaHHS MU MbICEH, JOTAOK,
Jaxe BONPOCOB, KaK BO BpeMs 3aHATHIl, Tak
M [0CJIC POBEACHUS 3aHATHII, B HAYUHbIX
JHEBHUKAX YUYACTHHKOB MPOTPaMMbl
GLOBE, B BHAE COUHHEHUIl H OTUETOB
(MHCBbMEHHBIX H YCTHBIX). Yuauiuecs
MJTQJILICTO BO3PACTa MOTYT (hOPMY/IMPOBATD
pe3yJIbTaThl CBOMX HabsroneHuii B hopMme
3apucoBOK. OOCYXaeHHS 3apUCOBOK
MO3BOJISIT BAM MPOHHKHYTH B X0 MbICJick
yuauerocs. KpoMe Toro, nonesHa ouexka
HABBIKOB BBOAA MJIEKTPOHHBIX 3alHCEl —
HAYMHAS CO 3BYKOBO#H 3amuci M BHIO3AMHCH,
KOTOPYH MOTYT BEeCTH yvauiiecs ¢ JHo0bIM
YPOBHEM MOATOTOBKH, H KOHYasl
KOTMHPOBAHHEM COOOLIEHHI B CETH
31ekTpoHHoii noutst GLOBEMail u
MOCTPOCHHEM KOMMBKOTEPHBIX IPadHKOB.

. K()Huenm_vaﬂbm)e U Kpuniydeckoe

Mmotiaenue. TIposiBASOT AK ydatuuecst
KeJIaHHE BBIXOAUTD 3d PAMKA MPEATaracMblx
HM BONPOCOB H 3aJ4aHUIi, CBI3AHHBIX C
perucTpaiueil pelysabTaToB HabaOACHNIL, T
€. eCTb JIH y HUX XKeJiaHue pa3pabaTbiBaTh
CODCTBEHHDBIC MOACH, CAMOCTOSITEJIbHO
GHOpPMYAHPOBATD 3a4a4H H PElIaTb ITH
sapaun? B To BpeMs Kak a9 Bac,
BO3MOXHO, MPOLLE BCEro CTABUTD Nepeq
YUQIIMMUCS MATEMATHUECKHE 340a4H, Bbl
MOXETE BCEraa 3adBaThb BOMPOCh! THIA
«Yto, ecau...”» u «[louemy?» Hanpumep,
3AHATUS, MOCRSUICHHBIC MOACAUPOBAHHIO
CMYTHUKOB WJIM NPOBEACHUIO N3MEDPEHHUI ¢
nomouibio GPS co cMellieHHEM KOOpAHHAT,
CnocOOCTBYIOT PA3BUTHIO HABBIKOR
KPHTHYECKOTO MBILIJICHHS Y yYallHXCs.
[Toniesnbl Tak ke HaDroAeHHE 3a
YUallMMHCS B NPOLECCE 3aHATHH M OLEHKA
HX YMCHHS COCPENOTOUHBATL BHUMAHHE,
AphHEeK THBHOCTH NPUMEHSEMbIX HMH
METOMIOB, HX HACTORYMBOCTH B JOCTHXKECHUH
NOCTABJICHHBIX Ueeii. Kpome Toro, ymeror
JIM CaMM yuallHecsi OLEHUTh MO Npoche
YUHTEIS CAOKMBIIYIOCS CUTYaUUKO B THodoe
BpeMa?

6. Hasoiku obuenus u oomena ungpopmayuei.
DTH HAaBBIKH, BEPOSTHO, B OO.JIbILCH
CTEMNEHH, YeM Kakue-aubo Apyrue, HMET
KU3HEHHO BAXHOE 3HAueHue /151 Oyayiero
ycnexa yuawerocs. [Ipu 2ToM ypoBeHb
Pa3BUTHS yvallerocs B 3Toil ods1acT
TPYIAHEE BCETO OLUEHHTb. BaKHOCTb OLUEHKH
S3bIKOBbIX HABLIKOB HEBO3MOXHO
nepeoueHnTh. HaBbikn oOMeHa
MareMaTHaeckoil HHdopMauneil u
YCTAHOBJICHUS! JIMUHbBIX CBS3EH B Xof1¢e
3AHSATHI COXPAHSIIOT KPUTHUECKOE 3HAYEHHE
B 711000M Bo3pacTe. B 9TOM OTHOLIEHHU
0COOEHHO MOJIE3HbI METOAbl OUEHKH OfIHUX
YUalMXCA APYTHMH, HMEIOLHMH NPUMEPHO
TOT X€ YPOBEHb NOATOTOBKH, HECMOTPA Ha
C/OKHOCTb IPHMEHEHUS TAKHX METO0B.
YMeroT in yuauiiecs OUeHHBATb YCMEXH,
JOCTHIHYTbIE APYTHMH ydaluMucs?

[IpuMeHeHHE BBICOKOKAYECTBEHHbIX METOA0B
OUEHKH YCMEXOB YUYaUIMXCS B IpoLecce o0pa3oBaHusl
OyaeT ¢noco0CTBOBATH AAJIbHCHIIEMY PaA3BUTHIO
yuyawuxcs ¥ MO3BOJUT UM JOCTHIHYTh
CYLIECTBEHHOrO MPOrpeced.
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ObyyeHne OCHOBHBIM NPUHLMNAM UCMONL30BaHNA cuctemsl GPS

lMonyyenne npuemunka GPS u3 oprannsaymnm nporpammsl
GLOBE unu u3 gpyroro uctoyHuKa

[TpnobpereHune npakTuyeCKnX HaBbIKOB BbINOTHEHUA U3MEPEHNI
¢ nomoubro GPS oKono WwKonbi

Boinonnetne nsmepenus ¢ nomowbro GPS Ha yKa3aHHbIX
y4acrkax

3arpyska nony4yeHHbix ¢ nomoubro GPS gaHHbix B 623y AaHHbIX
nporpammbl GLOBE

Bosspaiyexne apesgoBantoro npuemuanka GPS
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Kak npoBOJATCA UCcnegoBaHUA
¢ nomouwbro GPS

Moprortoska

Yyacrkun nccnengosannii

Yuaruuecs A0JKHBI ONPEACNTD LHPOTY, AOJATOTY
M BBICOTY HAd YPOBHECM MOPS HX LWKOJbI,
HaxoAslelcs B UEHTPC HX OMBITHOTO YUacTKa
nporpammnl GLOBE, yuactkon armocdephbix,
OMOOrHUYCCKUX. THAPOJOTHYECKHX HCCACTOBAHUI,
YUACTKA W3YUEHHS BJIAKHOCTH TMOUBBl U KQKA0TO
H3 YUACTKOB 0TOOpa 00paslOB 3CMHOTO NOKPOBA H
ONpEACCHHS XAPAKTEPUCTHK mouskl. Tlporpamma
GLOBE npeaoctasasict B Balie pacrnopsixkeHue
MOPTATHBHDIH NMPUEMHUK CHFHAJOB CNYTHHKOB
rnodanbHoil cicTeMbl nosuuHoHnpoBanus (GPS)
{cm. puc. GPS-P-1). [lepea apennoii npuemHiika
cAeayeT OMPCACHTh PACTOIOKEHHE TEX YUACTKOB
HCCACAOBAHHI 1 OTOOPA 00pa3UOB B PAMKax
nporpamMmmbl GLOBE, Ha KOTOpbIX OyayT npousBo-
AUTHCS WIMEDPCHNS B TCHCHHE HACTYNAOLLErO yued-
noro roga. Kak npapuio, npucMink GPS mMoxHo
NOJIYUHTL B opranisaunu nporpammin GLOBE
TONLKO OHH Pa’s B TeueHne yuedHoro rofa.

ToYky BbINONHEHUA NIMEPEHUN
¢ nomoubo GPS

Touka BbLIMOJIHEHH 51

Yuactok u3mepenni ¢ nom. GPS

[kona [nasHblil BXxOO

YKpBITHC [T TPHOOPOB
W 0K emep

Yuacrok armocep-
HBIX MCCaAeQ0BAHNH

MecTo otbopa obpasion
NOBEPXHOCTHBIX BOJ

Y4acToK FHAPOJIOrH-
YEeCKHX HCCea0BaHui

Yuactok duostornuec- LleHTp yuacTka nioua-
KHX HCC/ICAOBAHHI abto 30 x 30 merpon |
AJTs1 PETYJSPHBIX OHO-
METPHUECKHX
W3MEpEeHUH

Yuactok oTdopa
o0pa3uoB 3eMHOro
NOKPOBA

lleHTp Kaxaoro us
YyUACTKOB

nuowannto 90 x 90
METPOB A1 0TOOPa
npod 3eMHOT0 MOKPOBa

Yuacrox oag onpene-  MecTopacnonoxeHue ‘
JICHUS XapaKTepHCTHK MpodUI8 MOURI |

MOYBDI |
|
|

Yuactok asist
H3YUEHHS BJIAXHOCTH
TTOUBbI

LleHnTp 3BE31000pa3HON
CTPYKTYPbl IM HJIH
CepelliHa paspesd nousbi|

Ha yuactkax arMocdepHbIX HCCIEIOBAHUA H H3YUe-
HUS BJIAKHOCTH MOYBbI, HAXOOAUIHXCS HA OTKPBITOH
MECTHOCTH, OyeT 00ecneunBaTHCs XOPOLIHii MpueM
CNYTHUKOBBIX CHMTHAJOB, HO Ha yyacTKax
TUAPOJIOTHUECKHX H OHOIOTHUECK X HCCIe0BaHNi
npueM cUrHaoB cucteMbl GPS Moxer oka3arbest
MJIOXUM B CBSI3M ¢ HAJIMYHEM JIECHOTO TOKPOBA ¢
NJOTHOH KpoHOil. KoopanHaTsl WIKOB c/eayeT
ONMpenessTh y IJIABHOTO BXOda: NPH 3TOM 3dHHE
LIKOJIbI, KaK NPaBHIO, B KAKOi-TO MCpe OJI0KHpYeT
CNYTHHKOBbBIE CHTHalibl. MTOOB pewuTh dTy
npodaemMy, M. OMHCAHHE MPAKTHUCCKONH padoOThI
«Ucnonbsoranne GPS co emewennem koopauHars.

Yacrora BbINONHEHUA UIMEPEHUN

UsMepeHue WHPOTH, AOATOTHI H BBICOTH HiA
YPOBHEM MOPs KaX/I0T0 y4aCTKa MCCAEN0BAHHMN
HJIM OTOOpa 00PA3LOB ¢ HCMIOB30BAHHEM CHCTEMb
GPS, ¢ nocaeaytouiei 3arpy3Koii Koopanuar B a3y
OAHHBIX, TPEOYCTCS IPOU3BOANTD TOJIBKO OOHH pasi.

Tpunbopsbl ANA n3MepPeHna KoopanHaT
C noMmoltlbto cucrembi GPS

B pamkax nporpammel GLOBE ucrnoabsyioTed
npueMHUKH GPS, npHHate K aue ACTpOHABHIALMH-
OHHOMY koHcopunymy yHusepcuteToR (UNAVCO).
Has toro, utodul apergosats npueMHuK GPS,
npenctasutean wkoa CUIA Hanpasasior 3anpockl
HenocpenctreHHo 8 UNAVCO. Koopaunaropoi,
OTBCTCTBEHHBIC 34 BHINOJHEHHE NPOrPAMMBI B TOH
HJIH HHO# CTpaHe, MOoryT Hanpasasts B UNAVCO
3AMPACh! O NPCAOCTABIACHHN HHOCTPAHHBIM LLKOJIAM-
yuactHuuaM nporpamMmmbl GLOBE npueMHukoB
GPS. 3anpocbl caeayet oTnpaBadTh  no
caenyloueMy aapecy:

Web: http://www.unavco.ucar.cdu/
a1, nouta: globe@unavco.ucar.cdu
Tenedon: (303) 497-8000
MDakc: (303) 449-7857
Anpec: UNAVCO/UCAR
PO Box 3000
Boulder, CO 80307-3000
[loxanyiicta, Bo3BpalnaliTe apeHAOBAHHBIC MPHEM-
HHKH MO CJeAYyIOWEMy aapecy:
UNAVCO/UCAR
3340 Mitchell Lane. Suite 393
Boulder, CO 80301
Bel MoxeTe NOAyuYdTh AOCTYN K JAPYrUM
npueMHHKaM GPS, umerownxcst y MeCTHbBIX
A00POBOJIBLEB HJIH TEOAE3HCTOB, HO NpoBepsiiTe,
COOTBETCTBYIOT JIH ATH NMPHEMHUKH TpeOOBaHUSIM,
NPHBEICHHBIM B pazgefie «KoMIexT npubopos u
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Puc. GPS-P-1. Odpasey nopmamusnoco npuestnura GPS. Pyvosodcmao npocpasisiot GLOBE ne perosenovem mie i quole onpeoeieiinie

MOOCSH NPUOOPOS.

MaTcpuasos». Hexkotoppie wkoab gaxe
npuobpesii codcTrentble npueMHHKN GPS; uenbl Ha
3TH YCTPOHCTBA NOCTOSTHHO CHUAKAKTCH. B ey ¢
TCM, UTO KOJIHUCCTBO HPUEMHUKOB, APEHAYEMBIX B
PAMKAX NPOrpaMMbl, OrPaHUUCHO, d TAKKE C TCM,
UTO XKeJ1aTe/IbHO HCMOJIb30BAHUC IIKOIaMK PYTHX
AOCTYMHbBIX UM MPUEMHUKOB, JOMYCKACTCS 3arpy3Ka
B 0a3y OaHHBIX HHPOPMALUUHU, NOJYUCHHOH ¢
nomoulbto npieMHkos GPS apyrux mogescil. B
AdoM cayuae, 3arpyxas B 0a3y MaHHBIX
KOOPOMHATBI, MOJYUYEHHBIC ¢ MOMOLIBIO CHCTCMBbI
GPS, ykasbiBaiiTe Ha padounx JMCTAX AAHHbIX B
cetn Web Moesib HCMOb3YEMOTO TIPHEMHUKA.

B coorBeTCTRMM ¢ XapaKkTepHCTHKAMH
o0cayxuBaHus noansosateseil ciucremb GPS
PaBUTEIbCTBOM CIIA, KOOpAMHAT bl
onpenenstorcd ¢ nomowbto GPS B pamkax
nporpaMmmbl GLOBE ¢ TounocTeio o 100 meTpos.
CM. nepeueHb agpecoB CTpaHul ceTH Internet ¢

MHCTPYKUHAMU O HCMONb30BaHNI0 cucTembl GPS.
Ho csepennsim UNAVCO, yepeaHeHHE pesyabTaTon
}5 w3mMepennii, NPON3BESEHHbBIX ¢ MOMOUIBIO IPHEM-
nuka GPS oann pa3 B MUHYTY, TOUHOCTH
ONPEACTACHUS] KOOPAHHAT MOXHO HOBBICHTE 10 30
MeTpos.

MHiKeHepbl, CIPOCK THPOBABLLHE I 3anporpaMmmHpo-
gagwine npuemMHink GPS, nmpuMennnu npununn
OnpeaescHHsT KOOPAHHAT MOCPEACTBOM pacueTa
PACCTOSHUIL, OTASASIOIUX NOIb30BATENS OT YeThl-
pex win 0oJiee CMYTHHKOB, HA OCHOBC HMEHOLLHXCS
AQHHDBIX O PACMOIOKEHHH CIYTHHKOB H U3MEPEHHS
PA3HHLUDBI MEKAY BpPEMEHEM Nepenau i BpeMEHEM
IpHEMa CHHXPOHH3HPYIOUIHX CHTHAJIOB CTIYTHHKOB,
BHIPAKEHHOH B MHJIJTHADAHBIX A0JISX CEKYHADL.
bosibloe KoMHUecTBO HHOPMALHM O TOM, KaKHM
odpaszom cuctema GPS nosBosser onpenensits
KOOPJHHATBI, MPHBEACHO B Pa3IHYHBIX ONMUCAHHSIX
ueOHBIX 3aHATHU.
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- OCHOBHble U3MepeHUA
. ¢ noMoubro GPS

Liens npaktuyeckoi paborsl

OnpenesieHne WUPOTHI, JOJITOTH U BHICOTHI HAA
YPOBHEM MOpS TJIaBHOTO BXOAa INKOJB H
yUacCTKOB HccJsieqoBanuii u or6opa o6pa3uos,
HCHOJIb3yeMbIX B pamkax nporpammbl GLOBE,
€CJIH 3IaHKUS HJIH AepeBbs He OJIOKMPYIOT NpUeM
CIYTHHKOBBIX CHTHAJIOB,

O630p

[Mpuemuaux GPS wucnonas3yercs ¢ Ueabko
M3MEpEHUs WHPOTHI, OJATOTHL U BBICOTH HaQ
YPOBHEM MOpD4.

TpogonxurenbHoOCTb

OnpeneneHne KOOpOHHAT KaXJOro yvactka
3aHuMaeT ot 15 go 60 MUHYT.

ypOBeHb NOAroToOBKY y4allnXcA
Jroboil.

Yacrora nsmepeunii
l/lzmepermz BBINOJIHAKTCA OAMH pa3s.

locnenosarenbHOCTL onepauni

Kaxpoe wuiMepenue, nocsie npulObITHS Ha
COOTBCTCTBYHLLHUIT yUACTOK, 3aHHMAET (B CPEOHEM)
25 MUHYT.

Lo Hayana nsmepeHus

Bribepure Touky, B KOoTOpoll Bb Oyaere
MPOW3BOAHTL H3MepeHHs. He 3a0biBaiiTe 0 TOM, uTO
TaKHe MPENATCTBUA, KAK KPOHbl AEPEBbEB, MOTYT
YXYAWAaTh KayeCTBO MNPHEMA CHYTHHKOBbBIX
CHTHAJIOB.

Bo spema unamepeHun

t. lpuemuuk GPS u nucT pernctpanuu AaHHbIX
MIEPEHOCITCS HA YYACTOK H3MEPEHHIl Kak
MUHUMYM OBYMS yuyaliumucs. OauH
yyaluiics noib3yercst npudopoMm, a apyrofi
peruCcTpUpYyeT MOJIYUCHHBIC JaHHbIE,

2. st TOro, 4To0bl BKJIIOUHTL NPUEMHHK,
HaXMHTE OAMH pa3 Ha KHonky «BKJL./
BBbIKJ1.». [loBepHUTE AaHTEHHY B
BepTHKaJIbHOE Mostoxenue. [loce
BCTYMHUTEJILHOTO COOOLICHHUS HA QUCILIIEE
TNIPHEMHUKA TOSBSITCA 3HAYCHHS LUPOTBI,
OOJITOTH M BLICOTHI HATl YPOBHEM MOPS,
H3MEHSHOLINECS 0 Mepe perucTpalHu

Baxnenwmne KkoHyenunm

Onpenenende Koopaukar (IUMPOTHI U JOJIFOTbHI)
¥ X MCIOJAb30BAHUE MpU KapTorpacupoBaHuH.

HaBbikn

Ymenue xapr.

IIpumenenue npuemunka GPS.

IIpunsenenue NOHSTUH IWKPOTHI M AOJITOTHI IPH
KapTorpapupOBaHUH.

Marepuanel n MHCTPYMEHTbI

Onun npuemuux GPS

DK3eMILIAp pabouero JUcTa JaHHbIX IS
PErHCTPalNU PE3Y/IbTaTOB U3MEPEHHUH ¢
nomoinpro GPS

Pyuxa uju Kapanjam

flogroroBka

Bbibop yuacTkoB u nepeHoc npueMHuka GPS u
JIMCTOB perucTpaliud JaHHbIX HA NOJIEBbE
YyUacTKHU.

llpeaBapurenvHbie ycnosuA

OTcyTCTBYIOT.

MPHEMHIKOM CHHXPOHU3HPY FOLINX
CMYTHHKOBbIX CUTHa/10B. Bbl MOXeTe
ACPpKaTbh MPUCMHUK B PYKaX HJIH MOJOXHUTD
ero Ha 3eMJII0, HO He 3a0biBaiiTe 0 TOM, 4TO
AHTCHHA MOJIKHA HAXOAUTBCS MOM
OTKPBITBIM HeOOM. CM. CXeMY NPUEMHUKA
GPS na puc. GPS-P-2.

3. ogox aute 4o Tex mop, KOraa NpUeMHHK
YKAQXKET, UTO UM ObIIH 3aperucTpHpoBaHbl
CHTHAJIbl KAK MUHHMYM UEThIpeX
CMYTHUKOB, U UTO MOJIyUCHHBIC 3HAUSHH S
npueMaeMbl (T. €. A0 TeX nop, KOrma
Haanuch «2-D» 1 nuKTOrpaMma cocTosiHus
NPUEMHHK & UCUE3HYT ¢ aucnies). C™.
CXEMY NMHKTOTPaMM COCTOSHHSA MPHEMHHKA
GPS na puc. GPS-P-3. Crenyer oTMeTHUTb,
uyTo Ha puc. GPS-P-3 npusenenbl
XapaKTEPHCTHKH IKPaHa TIPHEMHHKA OHO#
H3 BO3MOXHBIX MOfesell; XapaK TepUCTHKH
3K PaHOB NPUEMHUKOB APYTHX
U3roTOBUTE/ICH MOTYT ObITb HHBIMHU.

4. Pa3 B MUHYTY, He nepeMelias IpueMHUK
0oJiee ueM Ha | MeTp, perucTpupyiite Ha
JIUCTE AAHHBIX /15 PerUCTpaund KOOPAUHAT
15 3HaveHHUI KaX A0r0 U3 CACAYIOLIHX
napaMeTpoB, 3alUCBIBAS BCC LU DI K
CHMBOJTBI, TIOSIBJISIIOLIKECT HA JUCIIEE:

GLOBE™
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a) WIUpOTY b) goaroty

¢) BpeMst cyToK  d) BBICOTY

€) NUKTOTPaMMbl COCTOSIHHSA.
5. BBIK/IFOUHTE IPUEMHHK.

llocne nsmepeHui

6. YcpenHuTe noJiyyeHHble 15 3HayeHuii
IIHPOTBI, JOJATOTHI U BHICOTHI HAal YPOBHEM
MOpsl.

B onucannu yueOnoro 3ansaTus «Pabora ¢ yrnamu»
B 3Tofl riaBe NPUBOAATCS HHCTPYKUHH 1O
YCPEHEeHHIO U3MEPEHHDbIX 3HaueHuil yrios. Kpome
TOro0, Ha CTpaHule A/ BBoAa ganHblx GPS B cetn
Web yKkazaH afipec CTpaHULb!, ¢ HOMOLIBI KOTOPOIi
Bbl MOXETE NPOU3BOAUTL apUdMeTHUECKHE
onepalny yCpeaHeHHs.

7. llpoBepbTe, yAaJ0Ch JIM BaM NMOJYUUTD
OCMBICJICHHBIC PE3YJIbTATI.
Bbl MoXkeTe onpeaesiuTh OucHb NPUOIU3HTEIbHbIE
3HAYEHWss WUPOTHL ¥  JOJTOTH  Bawero
MPHULIKOJIBHOrQ YUacTKa ¢ NOMOLbI0 r1odyca WK
KApThl MECTHOCTH. XOTA HEHCNIPABHOCTb NPHEMHHKA
GPS masioBeposTHa, ecjiM Bbl yOEOUTECHh B TOM, UTO
OH JIAET HernpaBUJIbHbIE TOKa3aHud, oOpaTHTECH K
npeacraBnte 0 UNAVCO 1 nonpocuTe 3aMEHHTD

Hanpaskre
AaHTEHHY BBEPX

BkounTe npuemMHuUK,

Haxas Ha kHonky ON/OFF

/

330946.59N
084023 .83W
300M EL

13:44:30UT
4 SATS Y 2

[ ]
[setur| [Loc] [eeTo]
[a]
KEgEeE s
]

]

Puc. GPS-P-2. Cxema 0dnoeo u3 npuemnuxos GPS.

npueMHuuK. Hamma nesib 3aksirouaercst B TOM, 4T0Ob!
Bb MOIJIK 0€3 Tpyda NMPOM3BOAUTbL TOYHBIE
H3IMEPEHHUsT; Mbl HE XOTHM, YTOOBI BaM IpPH ITOM
Melluasla HeuCTpaBHas anmaparypa.

8. CxonupyiiTe Bce 3HAYEHHS] KOOPANHAT
BAIIEr0 YYaCTKa, NOJIyUCHHbIE C MOMOLLBK
GPS, u 3arpy3ute ux B 6a3y DaHHBIX
yualuxcs-y4acTHikoB nporpammbl GLOBE.

BuinosiHgiiTe 3TH OonepalMH Ha KaXAOM U3
yuacTkoB. [IpuBeacHHbIe 34€Ch HHCTPYKLHU
OTHOCATCS K PUEMHUKAM, KOTOpPBIE B HACTOALLEE
BpeMS aPEHAYIOTCS YUACTHHKAMU NPOTpaMMbl
GLOBE. B cBsi3u ¢ paz/iMuus MU B MOKa3aHUAX
BPEMEHH B pa3JIMUHbIX BPEMEHHBIX MOfCax
npueMaikn UNAVCO yka3biBaloT BpeMd B
eAHHHIAaX BCEMHPHOTO (IPUHBHUCKOrO) BPEMEHH,
coorsercTByowero goarore 0. HesaBucumo ot
TOTO, KAKOH NPHEMHUK Bbl UCNOJAbL3YETE, MBI
PEKOMEHYEM BaM 1103HAKOMUTLCH C COAEPXKAHHEM
PYKOBOACTBA MO €ro JIKCIJIYaTauuu H NOJYUHTb
AONOJTHHTEAbHY HHGOPMALHIO O XapaKTepHc-
THKaX NpHOOPA U METOAAX €ro HCMOJb30BaHUS.

Ecau Bbl moab3yeTech NPHEMHHKOM C APYTHMH
XapaK TEPHCTHKAMHE, CTapaHTech MPHCIOCOOHTDCS,
10 Mepe BO3MOXHOCTH, K NPHBEACHHDBIM 37€Ch
HHCTPYKUHSAM, HO OyabTe nocseaoBateabHbl. Ecu
Bbl MOJIb3yeTeCh NPHEMHHKOM, XaPaKTEPHCTHKH
KOTOPOr0o OTJHYAITCH OT XapakTepHCTHK
npueMuinkoB UNAVCO, apenayembix B paMKax
nporpammel GLOBE, ero napameTpbl HeoOxonkmo
3apOrpaMMHPOBATE CJIEAYIOWKM 00Pa3OM:

3HAUEHHS WIHPOTHI M JOJITOTHI A0JKHbDI Bblpa-
KATHCS UEJOUHCJIEHHO B IPpafycax, MHHYTax
U JECATUYHBIX MHHYTAX ¢ TOUHOCTBIO 10
0,01 MunyTsbI;

JHAUCHUSI BPEMEHH IOJTKHbBI BBIPAXaTbCA B
€AMHULAX BCEMHPHOTO BPEMEHH, B 4acCaX,
MHUHYTAX U CEKYHAAX;

noJib3yiTech Kaprorpaduueckoil ceTkoit
koopauuar WGS-84;

BBICOTA HA[l YPOBHEM MOPS J0JIKHA
BbIPAXaTbCs B METPAX.

Yro genarb B cnyyae BOSHUKHOBEHUA
npobnem?

Bpems, Heobxoanmoe AA peructpaymm
CUrHanoB [OCTaTOYHOIO KOJIMYecTBa
CrYTHUKOB

JI1s perucTpanuu KOJTMUeCTBA CYTHUKOBbIX CHIHA-
JIOB, HEOOXOAMMBIX AJIs1 BBLIMOJIHEHUS H3MEPEHH
npueMHUKOM GPS nocse ero BKJIKOUYERHS, MOXET
noTpedoBaThCd OT Tpex (KaK MPaBUJIO) A0 ABAALATH
(B xyowem caydae) Munyt. {IpegocrassisieMbie
koncopuuymom UNAVCO npHeMHHKHM MOCTaBAS-
IOTCSI ¢ HOBBIMH M 33IIACHBIMHU OaTapesiMH, HO €CJIH
NPUEMHHUK HE BKJIIOWAeTCS MOC/Ie HaXaTUsl KHOIKH
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Puc. GPS-P-3. Iukmoepammpt cOCosnus 1id Oucniee
npuesnuna GPS, npedocmassisiesmoco UNAVCO.

ON/OFF, moxeT noTpeGoBarbcs YCTAHOBKA HOBbIX
Oatapeil.

Ha aucrinee npuemHuka He
YKa3blBarOTCA LUNPOTA MM [OJIroTa

Ha pgucnsice npueMHHKA MOXET MOSBASTHCS
MHOXECTBO Pa3IHUHbIX (DYHKIIHOHAJIbHBIX IKPAHOB,
nOMHMO 3KpaHa «Location 1», nosipasiowerocs
ocae MepBOHAYATbHOrO BKJIKOUEHHS NPHEMHHKA.
[Ipountap MOCTABASEMOC BMECTC ¢ MPHEMHHKOM
PYKOBOIOCTBO MO €ro HCHOJIb30BAHHUIO, BBl MOXETE
NOJIb30BATHCS ITHMU (DYHK LHOHAIbHBIMH IKPAHAMU
nocJje BbINOJIHCHUS M3MEPEHUH Ha YyyacTKe.
Wubopmauust, HeodXxoanMasd A4 perucTpauuu
KOOPAHHAT BALLErO YYaCTKa, NOSBASCTCS HA IKpaHe
«Location 1». 3aKOHUHB DKCIEPHMEHTUPOBAHUE C
JAPYTHMH DKPAHAMH OHCAAES, HAKMUTE KHOMKY
LOC, utoOnl BepHyThes K 3kpaHy «Location 1».

lNoAsneHune nmKTorpaMm COCTOAHUA Uin
HU3KOro ka4ecrBa rippuema curHana

He peructpupyiitTe maHHble, ecsiM Ha dKpaHe
NOSBUTCS J1100AS U3 MUKTOTPAMM, MPHBEACHHDIX Ha
puc. GPS-P-3. Ecau npueMHHK HaxoguTcs MoA
OTKPHLITBIM  HeOOM, [AOCTATOYHO HEMHOTO
NOAOXKAATh WM CJErKa MEepPeMecTHTh NPUEMHHUK,
4TOObBI DTH MUKTOMPAMMBI HCUE3JIH, ECJTH BBI CTOHTE
0J1M3KO K MPUEMHHUKY HJH €CJAU €ro NJOTHO

OKpYXaeT rpynna Jofaeil, cBA3b NpHEMHHKA CO
CNYTHUKAMH OJOKHPYETCSA, UYTO BbI3biBaET
nepeMexawiyrcs noTepH cUrHaJja,
CONMPOBOX AAIOLLYIOCS MOSIBJIEHUEM HA dKPAHE 3THX
nukTorpamm. OtoliuTe OT NPHEMHHKA UM TOAHHU-
MHTE €ro mosbilie. ECM Bbl HaXOoAUTECh MOA
TNJIOTHOM JINCTBOM HJIN JIECHOI KPOHOH, perncTpauus
TpHEMHHKOM HEOOXOIHMBIX CHTHAJIOB UEThipex
CMYTHHKOB MOXET 0Ka3aTbCs HEBO3MOXKHOM. Ecsn
NPUHEM CHTHAJIOB HE YAAETCS YJyullUTb BBHAY
HaJHYUS OPENSITCTBHIl, BLIMOJHHTE HHCTPYKUHH,
NpUBEACHHDbIE B OMMCAHUH MPAKTHYECKOH paboThl
«Hcnosnvzosanue GPS co cmewenuem koopounam».

Ecau BBl He uMeeTe AoCTyna K JIMCTY BBOAA
KOOPAMHAT yuacTKOB LIKOJIbl UM K JIMCTaM BBOAA
JAHHBIX B 6a3y JaHHBIX YYaU[HXCI-YUYACTHHKOB
nporpammbl GLOBE B cetn Web, noxanyiicrta,
OTNPABbTE KOMUK 3AMNOJHEHHOTO JINCTa JAHHbIX,
COACPKALIEro 3aPErucTPUPOBAHHBIE KOOPAMHATDI
KaX0ro U3 y4acTKoB, B ACTPOHABHTALMOHHbBIN
koHcopinyM yHuBepcutetoB (UNAVCO) no ykasaH-
HOMY BbILLE agpecy. Ecsu BBl N0/1b30BaIUCh MPHEM-
nukoM GPS, npegocrapaesasiv UNAVCO B pamkax
nporpamMmmbl GLOBE, Bbl MOXETE BO3BPATHTD 3TOT
MPUEMHUK BMECTE € 3AMOJHCHHBIMH padounmu
JINCTAMHU BBOAA JAHHBIX. XPAHHTE 3aPETHCTPUPO-
BAHHBIC JAHHBIC BMCCTC ¢ PE3YJbTATaMH APYIrHX
HaOI0IE NI, NPOU3BEACHHBIX Ballel WKOA0H B
pamkax nporpammbl GLOBE.

Muorue wWwKoOAb B pasHblX CTpaHax MHpa
MOAb3YTCH OAHUMHU U TEMH XK€ NPUCMHUKAMI,
KOJIHUECTBO KOTOPbIX OFPAHHUEHO. JKCMEPHMEHTH-
pyHTE ¢ IPUEMHUKOM H TIOJb3YHTECH JHOOBIMU €ro
(hyHKUMSEMH, TOKA OH HAXOAMUTCH Y BAC, HO,
noxaJjyiicra, BO3BpaTUTe €ro CBOCBPEMCHHO,
4TOOBl TCM XC MPUCMHUKOM MOTJIA BOCHOJIb30-
BaThCsl Apyras LWKOJA.

lpeacraBnexnne pesynbraroB U3MEPEHU ¢ nomoubro GPS

BrinosHuB nos1eBbIe H3MepeHusi ¢ noMolbk GPS n ycpeanuB nosyueHHbie KOOPAMHATDI, 3aHECUTE
pes3yabTaThl B JIMCTHI BBOJAa AaHHBIX. KOMHH 3THX JIHCTOB NMPHBEIEHBl B NMPHJIOXEHUSIX B
COOTBETCTBYIOIIHM [JIABAM HACTOALLETO PYKOBOACTBA. B npuitoxeHun K 3TO# riaBe NpuBefeH JIUCT
BBOJIa KOODJMHAT YYACTKOB LIKOJIbl. 3HAUEHHUS WHPOTHI H AOJTOTHI, NOJYYEHHBIE C MOMOLIbLIO
NpUEeMHHKA, cJenyeT oKpyraath 1o 0,01 MuHyTbHl. B OTHOIIEHUHM KaXK 10T0 K3 HCTIOJIb3YEMBIX BAMHU
y4YacTKOB TpeOyeTcsd MPefoCTaB/IeHAS CACIYIOWHX JaHHbIX.

3aperucTp. 3HaYeHue Enuanne

YcpenHeHHast WHpOTa
Yepepnennast gosrora
Yepennennas BbicoTa [meTpoB]
Bpemsa perucTpauun JaHHbIX

Tun npueMHuKa

[Ipouce

[rpamycoB, MEHYT, Hanp., 35 rpagycos 20,27 MUHYT CEBEPHOH WUPOTHI ]
[rpamycoB, MUHYT ]

[ron, Mecsal, AeHb, YaCOB H MUHYT O BCEMHPHOMY BPEMEHH |

Howmep npuemanka UNAVCO usmu u3roTOBHTEIIb, HOMED MOMCIA
¥ CEPHIHBII HOMED

Hpyras Tpebyemas undopmauus

GLOBE™
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Puc. GPS-P-4. Odpacey patoueco ACma oodd pesyanimamas usmepenutt ¢ nosowsio GPS.
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Ucnonb3oBaHune GPS

Lenb npaxkrunyeckon paborsi

OnpegefieHue WHPOTH U JOJICOTHI YUY4CTKa B TEX
ciiyuasix, xorga npueMHuk GPS He mo3Bosnger
NPOU3BOAUTH TOUHBIC H3MEPEHHUS.

O63op

Ecsan HenocpeacTBEHHbIE U3MEPEHHS WIHPOTH H
J0JIMOTH HEBO3MOXHBI HA KAaKOM-JIH00 U3 BHIOpaH-
HbIX YYaCTKOB, yUallHecs MepeMela-koTcs Ha ceBep
MJIX Ha 0TI 10 TeX M0p, NOKa OHH HE CMOrYT
BBINOJIHUTH YCHEWIHbIE H3MEPEHHs ¢ noMotbio GPS
€O CMEILeHHEM KOOPOMHAT. YHalnecs ONpenesisioT
IIHPOTY K JOJICOTY CMEUIEHHOI'O MYHKTAa U PAcCTo-
SIHHE MEXIY 9THM NMYHKTOM W MEePBOHAYA IbHBIM
NYHKTOM (LEHTPOM yuacTKa), [0CJie Yero paccu-
THIBAKOTCS KOOPAHHATHI BHIOPAHHOTO YUYACTKA.

TipononxunrenbHOCTh
O}]HO KJIACCHOE 3aHATHE.

Yacrora namepeuni
Ilo OJHOMY H3MCPCHUIO Ha KaXA0M YYacCTKeE.

.Vposeﬂb noarorosky yvyaulnuxca
Cpennuii (IpOMEX YTOUHBIH) WM BBICOKHIA.

Baxxnedwne KoHyenymu

[llupoTa ¥ 1OJIrOTa TOrO HJIH HHOTO RYHKTA
MOryT OBITb PACCUHTAHBI Ha OCHOBE
U3BECTHBIX KOODOWHAT APYToro
0J1M3/1eKalLero NyHKTa.

MaruuTHoe CKJIOHEHHUE.

HaBbikn

Onpedenienie MECTHOIO MarHUTHOTO
CKJIOHEHUSL,

OnpedeieHie CEBEPHOTO H 10XKHOTO
HafmpaBJieHuil ¢ MTOMOHIBIO KOMIIAca.

Hzmepenue NMHBL PYICTKOM.

Onpedenenue KOOPAHHAT NYHKTA, CMELIEHHOTO
10 OTHOLICHHUIO K APYTOMY HYHKTY.

Croxkenue H GbluUmanie YrjaoR, H3MEpSIeMbIX
B rpajycax i MUHYTaXx.

Marepuansi n UHCTPYMEHTbI

[puemuux GPS.

MarauTHbIil KOMNac.

Pynerka.

Kapanpam unu pyuka.

JIucT BBOAA KOOPAMHAT CMENIEHHOrO MYHKTA
JJTsL PErHCTPaLUi U pacyeTa pe3yJibTaToB
HU3MEPEHHIA.

llogroroBka

OnpepesintTe, Ha KakKWX YyuyacTkax Hemoc-
peacTBeHHble H3MepeHHs ¢ nomoubio GPS
HEBO3MOXHbI B CBSI3M C OJIOKHPOBAHHEM CHIHAJIA.

OnpenenuTe JOKATbHOE MATHUTHOE CKJIOHEHHUE (CM.
MHCTPYKLUMH HUXKeE).

lpeaBaputensHbie ycnoBuA

YcBoenne HaBbIKOB BbINOJTHEHHE H3MEPEHHUIT ¢ MOMO-
wsro GPS.

Teometpus.

lpeanoceinkun

Yro genatb, /U W3MepeHHe IHPOTB H J0JTOThI ¢
nomouibio GPS Ha yyacTke uccjeqoBaHHil MH
0100pa 0Opa3HOB HEBO3MOXHO B CBSI3H ¢ BJIOKHPO-
BaHHeM cHrHasoB cnyTHukoB GPS nuctroil
aepesbeB uiu 3aanuem? Cm. puc. GPS-P-5.

Bbl MOXeTe nepeiiTh Ha pPacnoJI0XKEHHBIH psiaom
yuacTok, rae npueMHuk GPS Oyner mpuHumarb
CUTHAJIbl CTYTHUKOB. 3aTeM Bbl MOXETE ONpeae/IUTh
KOOpPAMHATBI IEPBOHAYATBHOTO YUYacTKa, H3MEpUB
HanpaBJICHUE MO KOMIACY M PACCTOSIHHE MeXAy
CMEIICHHBIM U MEPBOHAYAJIbHBIM yuacTKkamu. B
LIEJIOM, 4715 ONpee/IeHUs KOOPAUHAT NEpBOHAYA/Ib-
HOTO yyacTKa TpeOyeTcs NpUMEHEHHE TPHUIOHO-
METPUUECKUX HABBLIKOB. Tem He MeHee, ecJii Bbl
OyneTe nmepeMellaThcsl CTPOro Ha CeBep UJIH Ha KT
N0 OTHOUICHHIO K TEPBOHAYAbHOMY YYacTKYy, Bb

MOXETE ONpPEeAe/IUTh €ro KOOpPAHHATbI, NPUMEHAS
TOJbKO apHMETHYECKHE Onepauii U HEKOTOPbIE
JAHHbIE O pa3Mepax Hallel MJaHeThl.

3eMad umeeT noutn cpepuueckyro qopmy. Bee
OKPYXKHOCTH OIHHAKOBOI [JIMHBI, EpeceKaroLye
N0J1H0Cca U IKBATOP, HAZBIBAKOTCS MEPHANAHAMM.
PaspenuB oxpyxkHocTh 3emun (40074 kM) Ha 360
rpagycoB, Mbl MNOJYYUM JJIHHY Tpaayca
OKPYXHOCTH NJaHeThl, paBHyw 111,32 kwm.
PaszaenuB 3710 unca0 Ha 60, Mbl NOJyYaeM QJIUHY
OIHOH MMHYTBI OKpYKHOCTH 3emuu (1,855 kM niu
1856 merpos). Kak npasuno, npuemuuxu GPS
H3MEPSIOT IHPOTY ¢ TOUHOCTBIO A0 0,01 MHHYTBI,
T. e. 10 18,55 metpa. ([louemy npuemuuku GPS
yKa3blBalOT KOOPAMHATBHI ¢ TOUHOCTHK a0 0,01
MHHYTH? CM. onucaHue ydycOHOrO 3aHATHSA
«Paboma ¢ yenamu».)
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Puc. GPS-P-5. Xopowis npuear cuyviuniiunocony cucnaatos GPS
U ONOKUPOGUIUE HPHEA CRYDITUKOGHIN CUCTIAIOE.

Eciin H3BECTHO PAcCTOsIHHE OT CMEWEHHOTO 10
NEPBOHAYAIBHOTO TYHKTA B CEBEPHOM HJIH FOXKHOM
HANPABJICHHH, Mbl MOXEM ONPEIe/IHTDb CMELIEHHE
WHPOTHl B MUHYTax. (Ecau aTo paccTosiHue MOXKHO
NMPOHTH AEILKOM, OHO O0LIYHO BBIPAKACTCS B J0J1SX
MHHYTHI. )

MaruntHoe cknoneHune

Ha 3emJie MardnTHble CCRCPHDIN 1 K HbBLI NOIOCA
HE COBCEM COBMAAAIOT ¢ HCTHHHBIMH reorpadmuce-
KHMH NOJIIOCAMH, JIERAUHMH HA OCH BpALUCHIH
njadeTbl. B HacTosuwee Bpems MCOJIEHHO
NepeEMCUIAROIIHIACA CCBCPHBIH MAarHUTHBIH NOJKOC
3emuu Haxogutes B npeaesax CeBepo-3anaaHbix
TeppuTOpHi  KaHaabl H  OTKJIOHdETCH OT
recorpacuueckoro CepepHoro nostoca Ha 1l
rpagycoB. Kpome Toro, B 3aBHCHMOCTH OT MECTa, B
KOTOPOM MPOH3BOAATCH 1I3MCPCHHS, BO3IMOXHDI
HeOOJIbLIHE MATHUTHDIE OTKAOHEHHS, CBSI3AHHBIE ¢
JOKAJIbHBIMH HCKAKCHHAMH MATHUTHOTO NOJ4
3eman.

Mepuguatsl

Puc. GPS-P-6. Mepuouarbol, pasmepnt 3esiu, Wuponube noscd.

\ Papuyc 6378 km
Ounametp 12756 km
OxpyxHocTb 3emnun
40074 km

CrenoBaresbHO, I8 ONpeae/eHUs HCTHHHOTO
HanmpaBJICHUS HA CeBep B OOJIBINMHCTBE CJyvyaeB
TpebyeTca HeOOAbLWAS KOPpeKuns (npudasJicHue
HJIH BBIUMTAHHE HECKOJIBKUX I'PAaycoB) MOKa3aHHil
kommnaca. Takas Koppekuns Ha3bIBaeTCs MArHUTHBIM
CKJIOHEHHEM M 33aBHCUT OT MECTONOJIOKEHHUS
yH4CTKd, HA KOTOPOM M3MEPSIOTCH KOOPIHHATHI.
Hanpumep, Ha atnantiueckom nodepexne CLIA r
wrare CeepHas KaposuHa crpesika komnaca
YK&3BIBACT HANPaBJICHNE, CMEIICHHOE Ha 8,5 rpaayca
0 OTHOILIECHUIO K HCTHUHHOMY ceBepy. HemaBHo, Ha
NPOTAKCHUM OJHOTO TOAd, BEJIMUHHA ITOTO
CKJ/IOHEHHS U3MCHHJIACH HA OJIHY JeCATYHO Ipagyca
B wrate Buckoncun, CHIA, 4To roBoput o
BO3IMOXKHOCTH  CYWECTBCHHBIX  H3MEHECHHH
MATHHTHOTO CKJIOHCHHS HA NMPOTSKEHUH KH3HU
OAHOTO MOKOJICHHS, MPUBOAAIIHX K OBICTPOMY
YCTAPEBAHNI0 KapT, NOATOTOBAEHHBIX ¢ YUCTOM
MATHHTHOFO CKJIOHCHIS.

Hackoabko BaXHa KOppeKUHs ¢  y4yeToM
MArHUTHOrO CKJaoHeHust? Ecan Bl nosbsyerech
KOMIACOM, ONpPEeae/isisi HANPABIEHUC MEPEMELLEHH
Ha ceBep Ha paccrosnue 100 MeTpoB Ha
amaHTHUccKoM nodepexbe CesepHoii Kapoannbl,
HC YUYHTBHIBAS MECTHOC MATHUTHOC CKJIOHEHHE,
cocTapasdtowee 8,5 rpagyca, Ball MapuwpyT
OTKJOHUTCS TpPUMEpHO Ha 15 McTpoB oOT
HANPABAEHHS Ha HCTHHHBI cerep. Ecau B
ObLITAETECH ONPCACAUTDL TOYHBIE KOOPAHHATHI
KBA4APATHOIO YUACTKA CO ¢TOpoHOH 30 MeTpos,
COOTBETCTRBYIIETO  BEJMUYHHE  DJCMEHTA
H300paXeH s, MOJYUCHHOrO annapaTypoil CyTHAK A
Landsat, Takass owuOKd MOXET NPHBECTH K
CMCLEHNK  PACCUHTAHHBIX  KOOPAMHAT 1O
OTHOWEHHUK K HCTHHHBIM KOOPAMHATAM Ha
BEJMUHHY, PABHYIO NOJIOBHHE CTOPOHBI DJIEMCHTA
H300paKeHHs!.

3HAMCHUC H HAMPARJICHHE JTORAJTBHOTO MATHUTHOTO
CKJIOHEHISE MOXHO Y3HATH Y MECTHOTO TEOAC3NCTA,
y KOro-HuOyab, KTO noans3yetes Tonorpaduuec-

90°C
o]l
45°C
00
45°10
<
90°10

GLOBE™ 1997

[pakTHueckie padoTsl - 9

Uccneaoranns ¢ nomoiusto GPS

1EHUTAOO0N WoaHHBMONWD 00 S5 INHEEOEILOLIY

exued|] /

\




Puc. GPS-P-7. Yuawuecst, GbIROJHSFOUUC UIMEPEHIS 2. Hepeﬁume Ha Y4aCTOK, KOOPAUHATbI

nomouoro GPS co cmeuenenm koopounam (cam. puc. GPS-P-8). KOTOPOTO BBl XOTHTE ONPEAE/UTD. OTMeTbTe
COOTBETCTBYIOWMH AYHKT. [lombiTaiiTech
BBIMOJTHUTD H3MEpPEeHUs ¢ nomolbio GPS,
4yTOOBI NOATBEPAUTL HEBO3MOXHOCTD
U3MEPEHUS TOCTOBEPHBLIX KOOPAUHAT ITOrO
MYHKTA.

3. Tlosb3ysach KOMNOACOM, ONPENCIINTE
HAMpPaBJICHUE HA MArHUTHLI ceBep.
OTKOppEKTHPYHTE 3TO HANpPaBJEHHUE,
NOJb3YACh 3HAYEHHEM JI0KAJILHOIO
MATHHTHOTO CKJIOHEHHUS1, UTOOBI ONPEeTHTD
HAMpaBJ/IEHWE Ha UCTHHHBIN CEReD.

4. TlepemMewyasich TOUHO HA IOT UJIHM Ha CCBEP TIO
OTHOLIEHHK) K MEPBOHAYATIBHOMY NYHKTY,
HaliquTe OJMXKlHI y4acTOK, Ha KOTOPOM
BOIMOXHO YCTIELHOE ONPEACSICHUC
koopanHar ¢ nomoiubio GPS. Ha atom
YUACTKE Bbl MOXETE 3aperucTpupoBaTh
CMEUIEHHDBIE KOOPMHATDI.

5. BeimonaHuTe wiMepeHne KOOPAHHAT B
COOTBETCTBUHM ¢ HHCTPYKLHAMHU,
NpUBEAEHHBIMU B pasaese « Msmepenus ¢
nomousro GPS», w 3apeructpupyiire
SHAYEHHSI IWHPOTHL U A0AroThl. OTMETbTE

KMMHU HJIH MOPCKUMH JU0O aBUAUHOHHBIMH MYyHKT, B KOTOPOM PECHCTPHPOBAINCH

HABUTAUHOHHBIMH KApPTAMH, HJIH CAMOCTOSATEILHO CMCLLCHHDBIC KOOPAHHATDI.

CBEPUBILKCH ¢ TAKOH KapToi. 6. 3aperucTpupyiiTe HaNnpaBleHUE, B KOTOPOM
Bbi MEPEABHIAINCH HO OTHOIICHHI) K

Onpeaenenne KOOPANHAT C NOMOLLbIO NEPBOHAUATBHOMY TYHKTY (Ha KO WJIH Ha

nokasaumii npunemMHunka GPS, cenep).

NONYy4YEeHHbIX Ha BAn3nexalyemM y4yacTke 7. U'sMepbTe H 3aperucTpupyiTe pacCTosHue

MEXK Iy CMELICHHbIM W MEPBOHAUATbHBIM
nyHkamu. JlocTorepHocTh HiMepeHuii ¢
MOMOILBI PYJIETKH MOXHO NOATBEPAUTD,

1. Onpenesnure JOKAIbHOE MATHUTHOE
CKJIOHEHHUE.

Puc. GPS-P-8. OOpasen siemda Osisi GGoAd CAMCUfeninix Koopoudn.

O6pa3ey,
Ob6sepute
Wamepennn KPYXKOM:
KOOPAMHATHI CMELLEHHOTO MyHKTA:
MNamepeHHan lWmpoTa rpapycos 56.30 MUHYT @ wmS | cmewenue N
WamepeHHan aonrota rpanycos 32.32 | muHyT @ wnn E ce"BZ wle
Hanpasnene nepemeLLenma (na ror) P I S

PaccTonHve METPOB

PaccrorHung
Pacuetbl / 150 M,
WUcxopHbIn 0,08'
M3meHeHne WmpoTbl y4acTtok l

150 METPOB = [L0.0809 | MUHYT

1855 M/MUH.
MUHYTbI LWIMPOTHI UCXonHOro yuacTka = | 5630 | - [ 0.0800 | [56.2191]
Okpyrnenne 0o 0,01 MuHyTh = MUHYT
B COMETaHWN C rpaaycami WMpoTh: i
LLIMpoTa UCXOAHOTO yyacTka = rpapycos MUHYT @ wn S
- [onrota UCxopHOro yuacTka = rpapycos MVIHyT @ wn E

(BoNroTa MCXOAHOIO U CMELLEHHOTO NYHKTOB OAMHAKOBA)
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U3MeEpSIS pacCTOSIHME WaraMu (CM. pasaes
«3Mepenne paccTOsSHNA WaraMu» B [J1aBe
«H3yuenue zemnoco nokposa u buoaocuuec-
Kile UCCACO0BUNIS».

8. Pazgenute nojiyuyeHHoe paccTosiHUE (BbIpa-
KCHHOE B MeTpax) Ha 1855, urobbi
NOJIYUYHTb, B MHHYTaX OKPYXKHOCTH 3eMJIH,
IIMPOTHOE CMELLEHHE BTOPOIO IYHKTA N0
OTHOLUEHRIO K NMEPBOHAYAIBHOMY.

[IpubaBaeHue dTOrO 3HAUEHHE K MOJIYUCHHOMY
3HAUEHNK) LIUPOTHl CMELLEHHOr0 NMYHKTA, HJH €ro
BBIUMTAHUE, MO3BONAIOT ONPEdEHTh LWHPOTY
NEPBOHAYAIbHOrO NyHKTa. CM. onHcaHue yueGHoro
3aHATHA  «Pabomu ¢ venamu». Jonarora
CMEIIEHHOT0 NYHKTA B AAHHOM CJIyuae paBHa
AOJIrOTE NEPBOHAYASILHOTO NYHKTA.
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B yem cocTout npaBunibHbIA OTBET?

B x0o€ HECKOIBKHX 3aHATHH yualluMces pasbAcHSIETCS, UTO HA HEKOTOpbIE
BOMPOCHI HET «MPABHJIbHBIX» 0TBeTOR. Hcmoabisosanie npuemunka GPS ne
00513aTeJIbHO.

OtHocurenbHoe n abCoNOTHOE HanpasieHnA

B xome HeCKOJIbKMX 3aHATHH ydalluecs 3HAKOMSITCS ¢ MOHSITHUSIMU LIMPOTHI,
JOJITOTHI, KOOPAMHAT M OTHOCHUTEJIBHOrO U abCOJKTHOrO HamparseHuii. B
ucnosb3oBaHnuu npueMuika GPS Het HeoOxoauMocCTH.

Pabora c yrnamu

B xo/1e 9THX 3aHATHii yyalunHecs y3HaOT O CBONCTBAX YIVIOB H YUaTCs BHIOJHATD
apHMETHUECKHE Onepatuu ¢ yriamu. UM pasbsacHsSeTCsl, YTO TAKOe rpaaychl,
MHHYTBI H CEKYHABI, 1 KAKHM OOPA30M TH SAHHHIbI IEPEBOISATCS B AeCATHUHBIE
rpaaycol. B ucnosib3osanuu npueMHuka GPS Het HeoGxomuMocTH.

AcrtpoHasuraumna

B xome 3TOro 3aHaTHs ydaldecs 03 ABYX WKOJ-y4acTHHY nporpammbl GLOBE
COTPYIHHYAIOT, ONPENESIAs OTHOCHTEbHBIE WHPOTHI H AOJATOTHL HX LIKOJI
MOCPEaCTBOM U3MEpEHUst MecTOHaxox aenust ConHua B Hede.
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B 4eM COCTOMT NpaBUNBHBIN -~

orBet?

lIpeaxasnavyeHune 3aHATHA

O3HaKOMJIeHMe yYalmuxcs ¢ KOHUEMIUEH BO3MOX-
HOCTH OTCYTCTBHA OJHOT'O «IIPAaBHJIBHOr0» OTBCTA HA
BONpOC HJIM OJHOI'O «IMpaBHJIbHOTO» PE3YJIbTaTra
U3MCDCHHAA.

O63op

lIko/1pHHKH yuaTcsl OBITH OCTOPOXHBIMH M BHAMa-
TEJIbHBIMU TIPH NOMCKE «MPABUJIBHOTO» OTBETA Ha
Bonpocel Tuna «Kortopwii wac?», cpaBHUBas
HECKOJIBKO Pa3JIMYHbIX PE3YJIbTATOB H3MEPEHHS
BPEMEHH CYTOK. YYalMMCS NMPUBUBAETCS MHTYM-
THBHOE MOHUMAHHE XAPAKTEPUCTUK HETOUHOCTH
(HeompeaeeHHOCTH) H3MepeHuil. Iloab3ysch
Pa3/JIHUYHBIMU 4YacaMH, yuyalldecs OZHOBPEMEHHO
PeTHCTPHPYIOT YKa3blBa€MOEe 4YacaMu BpeMs.
Pe3ynbraTsl u3MepeHuil BpeMeHH, TOTyueHHbiE B
MHUHYTaX W CeKYHOax, BBIPAXAKTCAd TOJbKO B
cekynpax. Ctpostcs rpadpuku 3TUX PE3y/bTaToR,
JEMOHCTPHPYIOIME MATEMAaTHYECKHe METOAbI
YCPEHEHHS 1 HAXOX ACHUS OTKJIOHEHHS OT CPEAHEro
3HAYEHNS.

HPOAOII)KMTEIIbHOC Tb
[puMepHO OHO KJIACCHOE 3aHSITHE.

Yposens nogrorosxu yyaiwnxca

HavasipHbrit YPOBEHDB: MPOU3BOAUTCA TOJIBKO
CpaBHCHHUC MOKa3aHKil 4YacoB.

Cpennuil (MpoMeXyTOUHBIA) H BBICOKHH ypPOBEHD:
3aHSATHE NPOBOMUTCS B MIOJIHOM O0BEME.
Baxxneiiune KoHuenumu

PCBYJ'leaTbl HBMCPCHI/lﬁ OTNHYAKOTCS pa3jiny-
HbIMM CTCNECHAMH TOYHOCTH.

CYIHCCTBYK)T MaT€MaTHYECKHE METOAbI, NO3BO-
JUHOUIHE ONPEaC/IsATh CTENEHD TOYHOCTH.

Hasbixn

CpasHenue HECKOIbKHX PA3/IMUHBIX PE3Y/IbTATOB
M3MEPEHUS BPEMEHH.

Tlocmpoernue rpacuKoB H ycpedHeHue HAHHBIX.

TMpubopbl u Marepnansi

Kax ol yuaummiics 1oJ1KeH HMeTh KaK MAHUMYM
OIHH Yachl JIOGOro THUNA, MOKA3bIBAKIIKE
CEKYHIBL.

Kaxpiii yuammiics JOJIXeH HMeTb Oymary u

NHChMEHHBIE  NPHHAJAJIEKHOCTH  [J4
perucTpaliy 3Ha4eHHil BpEMEHH.

Kaxpiii yuauuiicss 1071K€H UMETh dK3EMIISD
JINCTA BBOAA PE3Y/IBTATOB H3MEPEHHil BpeMeHH
1 OJ1aHK 119 MOCTPOEHHS! rpachUKOB.

He o6si3aresibHble, HO XeJiaTesbHble Npubopb! U
MaTepraJIbl:

KaJbKYA4TOP, BHIMOJHAKWHKE  DYHKIUHA
CJI0XKEHHS, BbIYHTAHHS, YMHOXECHHS U JEJICHHS;

npueMHuk GPS (ucnmosibzyeTcs B KadecTBe
npubopa, YKa3biBAKOILEro CTaHapTHOE BPEMS;
Hanuuue npueMHuka GPS He wumeer
CYL[eCTBEHHOTO 3HAYEHUS, ecJIM TaKoil
NPUEMHHK HMEETCS, OH HCNOJb3YeTCA B
KaueCTBE UPE3BbIUANHO TOUHBIX YACOB).

flogroroBka

B xone 3aHsATHA KJaccy noTpeOyIOTCS KaK MUHUMYM
10 uacoB. Yyammecs MOTYT MOJIb30BaTbhCs LIKOJIb-
HBIMH YaCAMH WJIM IPUHOCHTD YAChl U3 JOMA,

lpeasapurenvHeoie ycnosua

HauaneHblil YpOBeHb: CIOCOOHOCTb CYHTHIBATD
MOKA3aHUs! YacoB.

Cpennuii (MpOMEXYTOUHBIH) H BBICOKHH YPOBHH:
HABBIKH NOCTPOEHUS I'PAPUKOB.

Tpeanocsinkmn

Usmepenuda ¢ nomouwnto GPS mpounssoasitea ¢
HCMOJIb30BAHUEM CaMBIX Pa3JIHUHBIX NMPUOOPOB B
reorpapUUeCKMX MYyHKTAX, OTCTOSIIMNX OAHH OT
APYroro Ha 0OJIbIIME PACCTOSHUS, W B Te4eHHE
OJMTETBHBIX NepHOOOB BpeMEHH. Bl pexoMeH-
AOBaHbi NPUOOPDI, TOUHOCTD H pa3pelatoLias cnocod-
HOCTb KOTOPBIX COOTBETCTBYET OKOHUATECJIBHBIM
Hay4HbIM LE/1M, B KOTOPBIX IPOU3BOAATCH ITH
u3Mepenus. Tem He MeHee, B CBA3M € Pa3HOOOpa3HeM
YC/TOBHii, B KOTODPBIX OYIyT HAXOAHThCA MPHOOPHI U
BBHIMOJIHSIIOUME MCCIENOBAHUS yualunecs, Oyayt
HabJTFOIaThCsl OTKJIOHEHHUS! OJTYYCHHBIX 3HAUCHHIL,

B yem cocTouT npasunnisHbivi oTBET?

Boinosinsis u3Mepenns, J1oau, Kak NpaBuJio, XeaaT
yOEANThCS B KAYECTBE NOJTyUeHHbIX AaHHbIX. OObIYHO
3ajaeTcsl Bonpoc tuna «Hackosibko nosyuenHoe
MHOI 3HAUCHHE OT/IMUAETCS OT MPaBHABHOTO?» UJIH
«¥Ynas0ch JIM MHE NMOJTYYHTD TPaBUJIbHbIIR OTRET?» [1pH
DTOM JONYCKAeTCs, YTO CYLWECTBYET MPABUIbHbIH
OTBET, ¢ KOTOPBIM MOXHO CPaBHUTb U3MEPEHHOE
3HaYEHHE.

HMuorma takoii npaBibHbI OTBET cywecTByeT. Tem
HE MCHEe, KOTAa YUeHblil H3MepsieT KOJIHUECTBEHHDIH
napamerp, ocOOEHHO €CJTH TAKOE H3MEPEHHE MTPOU3BO-
OUTCS BOEPBBIE, MOXET H HE CYLLECTBOBAThb CTAHAAPTA,
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C KOTOPBIM MOXHO OBbI7I0 Obl CPAaBHHTD NOJTyYEHHBIE
pe3yabTarsl, Ecsiu, BbIIOJIHSS OTIpeIeIeHHOE N3MeEpe-
HU€, BBl MOJTb3YETECh TOJIbKO OHUM IPUOOPOM, H Y
BAC HET HUKAKHMX OCHOBAHMIT COMHEBATBLCS B PETHCTPU-
pyeMbiX BaMH HAHHBIX, BIOJIHE Le1eco0dpasHo
CUMTATb ATH JIAHHbIE CTAHTAPTHBIMH.

[Tpob.iemMa BO3HHKAET, KOraa UCNOJb3YETCS MHO-
JKECTBO W3MEPHTE/IbHbIX MPUOOPOR MJIM KOFIA KTO-
HUOYab 3aABASET, UTO MY YOaeTcs OOJYUNTh
«TIpaBHJIbHBIC» WJIN Jydlude pe3yabrarhl. Kak
TOBOPHTCSH, «UEJIOBEK ¢ ABYMS 4acaMU He MOXeT
CKa3aTh, KOTOPBIA uac». B faHHOM cJiyvac Bbl, B
KaueCcTBE YUEHOT0, TOJIKHBI PELLNUTD, KAK NOCTYTHTD,
eCJ14 OY1YT NOJTYUESHbI PACXOIALLHECS 3HAUEHHH, W KaK
BbIOPATH PE3Y/IbTATHI H3MEPEHHH, KOTOPble OyayT
HCTOJIB30BATLCA B KAYECTBE CTAHAAPTHDIX.

Paspewaroujaqd cnocobHOCTb U TOYHOCTh
yacos

KoaMuecTBo 3HaKORB MOCJIC 3ansToi HJ1M HAMMEHbLIAY
JOCTOBEPHUSI eAHHNLA BPCMCHH, KOTOPYH) MOXKET
PETUCTPUPOBATH YEOREK, HaDMOAAOWNI Hachl,
ONpeaeasaeT pa3peLlaoulyy cnocodHOCTb NpHdopa.
Takum 00pa3oM, paspeLiaroias cnocodROCTb G po-
BBIX UACOB, NOK a3biBarOWHX Bpems 12:30:21 (12 yacos,
30 MuHyT, 21 cekyHOa), paBHA NPHMEPHO OAHOM
CEeKYHAE, MOTOMY YTO MOJL3YILWHIlCH vyacaMu
UEOBEK MOXCT ONPEIEAsSTh BPEMS ¢ TOUHOCTHIO 10
onnxkafiteil cekyHanl. Paspewaroimas cnocodHOCTh
MCXAHHYECKHX YacOoB (C YacOROH, MHHYTHOI o
CCKYH/IHOI CTPEsIKAMI) COCTABIAET TOJBKO OKOJIO
ONHOI MHHYTBI, ¢C/IH HAOMKIATENb HE MOXET
MOCTOSHHO H IOCTOBEPHO OMNPEeIsTh MOJOKEHIC
MHHYTHOI CTPESIKH MR Y ARYM S HHAHBHAYATBHBIMII
METKaMH, 000 3HAAKILHMH MHHYTbL.

Tem He MeHee, MOKA3AHIS YacoB ¢ paspelaroulei
CNOCODHOCTBIO, PABHOIT | CeKyHAE, MOTYT OTKJIOHTh-
¢4 OT NOKa3aHuil oNnpeeAeHHOr0 CTAHAAPTHOrO
MHMKATOpa BPEMCHH KdK Ha [OJI0 CEKYHAbL, TaK H
HE HECKOJIbKO 4acoB. COCOOHOCTD YACOB YKA3bIRATh
«MPABUJBHOE» BPEMS HA3BIBACTCA TOUHOCTHH).
CrienoBaresibHO, €CJTH BALUM Yachl cnetat Ha 10 MHHYT
B CYTKH, HX pa3peluarouas cnocoOHOCTb Bee elle
MOXET OBbITb paBHAa | CEKYHAE, HO OHH YKa3bIBAKOT
BpEeMs ¢ TOYHOCTbIO 10 10 MHHYT B cyTkH. [0BOpPST
TaKXe, UTO OWHKOKA TaKWX 4acoB COCTABASAET
10 MUHYT B CYTKH.

Yacbl — MeXaHU3M, MOACUYHTHIBAIIIMI KOHYECTBO
TEX WJIH HHbIX W3MEHEHUH, MPOUCXOTALLHX C TEUEHHEM
BpemMeHU. B ApeBHOCTH MCIOAB30BAIUCh YACHI,
NOACUMTBIBABILME KOJTHUECTBO YIABLINX KANEJIb BOADI
WM TecUHHOK . Takue 4achl He ObljiM OYeHb TOUHBIMH,
TaK Kak 00ecnevuTb eAnHooOpa3ue pasMepos
nafaloLIuX Kane b BOAbI UM NECYHHOK OblJI0 TPYIHO.
3aTeM CTa/Il MPUMEHATb 4achl, NOACUUTHIBAIOLIHE
KOJIMUECTBO KaYaHHHi MasTHUKA, KOJIHUECTBO BHOpa-

i1 KaMepTOHa, KOJIMUECTBO MEXAHHUECKHX KoJie0a-
HUH B AJIEKTPHYECKH aK THBHPOBAHHOM KpHCTAJLJIE U
KOJTHYECTBO aTOMHBIX pe3oHaHcoB. Kax aplii nocsieny-
IOLMIT TUI Y2COB OBLTT TOUHEE NPEALICCTBYIOLIErO;
TOYHOCTb YACOB MOBBIIAIACH BJIArONAPS OBBILIEHHEO
CTaOHABHOCTH H BOCMPOH3BOAHMOCTH (MOBTOPA-
eMOoCTH) (PH3HUYECKOro Tipouecca, CJy Karlero OCHOBOH
AJ19 H3MEPEHUS! BPEMEHH LUKJIMUHOIO (CM. pHuC.
GPS-L-D.

Prc. GPS-L-1. acut pasai oy nutnos ¢ pas: o mounocinnbe
1 /7(1.'4[’('11((”('Il/('l? CHOCOTHOCHTBIO,

B ugeanbHomM cayuae, anst Toro, UTodbl BCC UACH
MOKA3bIBAJIH OIHHAKOBOE BpPEMs. BCE HdCHI nOTpe-
00BAIOCH Obl YCTAHOBHTH OAHOBPEMEHHO B OAMHA-
KOBBIX YCJIOBHSIX OKPY AKAHOLLEH CPEbl H 13 OAHHAKOBBIX
YCJIOBHAX MEXAHHYECKHX HATPY3OK H BIAHMO-
aeiicTBHi. Takast BOSMOKHOCTD BOSHHKAET peako. Kak
MPaBHJIO, YAChl YCTAHABJIHBAKIT B pd3HOE BpeMsl,
CBEPSAACH € PAIJIHYHBIMH HCTOYHHKAMU, 4achl
OT/IHYAOTCS. PA3/IHUHOH TOYHOCTBIO NOKA3aHui, 10-
Pa3HOMY CKOHCTPYHPOBAHDI H NOABEPrarOTCs BO3ACH-
CTBHI Pa3JIMMHBbIX YCJOBHH OKPYXKAROWEH cpenpl.
[TokasaHusl HECKOJIbKUX Pa3IMUHBIX YACOB, Kak
MPABHIC 1EMI'OTG PACXOAATCA. TaKOC PacXxoX ICHHE
HIMEPSIEMbL’ 3HEUEHHH HAOJTIOAAETCS MPH CPABHCHHH
NOKa3aHUil OOJIBIIMHCTBA NPHOOPOB, W3MEPSIIOLLIX
TEMIEPATYPY (TEPMOMETPOB), PACCTOSHUE (PYJIETOK)
W Apyrue napaMmeTpbl, ONpPEAeasieMble B pAMKaXx
nporpammbl GLOBE.

Ecsu tpedyercs onpeneantb, KOraa HYXKHO HAKOP-
MUTb c00aKy, OIUMOKA Y4ACOB, COCTABAAKW AN
HECKOJIBKO MUHYT B CYTKH, HECyllecTBeHHa. U3me-
peHHE KOOPAMHAT r/100a7bHON CHCTEMOIl MO3ULH-
OHMPOBAHMUSI, OHAKO, 3aBUCHT OT YaCOB, YCTAHOR-
JICHHBIX HA CIIyTHUKE, U TOUHOCTD ITHX YACOB IOJIKHA
OBbITH OUEHb BBICOKOM. OOKa B OOHY MUK POCEK YHIY
(OmHY MHJTJTHOHHYO 0TI CCK YH/Ib1) MOXKET MPHBECTH
K OTKJIOHCHHIO H3MEPEHHBIX KOOPAUHAT D0JIee UeM Ha
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300 meTpog. TpeGyeMble pazpeliarolas CIocoGHOCT
¥ TOUHOCTb NPUOOPaA 3aBUCST OT MOJIb30BATENT H OT
MOHAMaHHSL MOJIb30BATEIEM YCJIOBUI MPHUMEHEHHS
npudopa.

JTaN0Hbl BPEMEHU

Jlo cTpoHTEe/IbCTBA KEJIE3HBIX JOPOr ¢ AMEpPHKE B
KOHLIE [IEBSITHA/ILIATOTO BEKA MOUTH HE CYILECTBOBAJIO
OOLIETPHU3HAHHBIX ITAJIOHOB BpeMeHH. B Kaxnom
00JIbLIOM TOpoae HAXOAHJHCh Yachl, NOKa3aHus
KOTOPbIX OOBIUHO YTOUHSJIMCH NOCPENCTROM HaDJIHO-
JEHHS JIOKAJIbHOMO COJIHEUHOTO MOTYIHS UJTH KAKOTo-
JmubO APYroro acTpoHOMHYECKoro seienus. Tem He
MEHee, eC/IH YesIoBeK nepemeraercs Ha 15 rpaaycos
J0AroThl (mpuMepHo Ha 1600 Kkus0MeTpPoOR) mapa-
JIEJIbHO DKBATOPY, BPEMSI HACTYMJICHUS JIOKAJIbHOTO
COJIHEUHOrO HOJIYAHS H3MEHAEeTCs Ha OAMH vac. as
TOrO, YTOObI MOXHO ObLI0 COCTARAAThH PACTIHCAHMS,
HMEHOLLIME CMBICJT Ha TEPPHTOPUH LESIOTO KOHTHHEHTA
WAH BCEH MUTAHETBI, ObITH H300pEeTEeHbl H BHEAPEHbI
BpeMeHHbIe nosica. s PyHKLIMOHUPOBAHUS Kese's-
HBIX AOpOr TpedoBaiach 00LIAs, OCHOBAHHAS HA OHOM
CTAHJApTe, CHCTEMA H3MEPEHHS BPEMEHH.

B Hauwie BpeMs BpeMs BO BCEX BPEMEHHDBIX MOSACHX
ONPEAE/IHETCH MO OTHOWICHHIO K HYJICBOMY MEpPHIH-
aHy, MpoxoAsLueMy uepe’s ropoa I'puHBUY B AHIANN.
B I'puHBHUE HAXOAMTCH OAHA W3 JIYULIHX ACTPOHO-
MHUYCCKHX odcepBaTopHil Mupa. 3Ta odcepBaTopus
ObLTA OCHOBAHA € LEJIbIO CTAHAAPTHIALHH BPEMEHH,
TpeGOBABLLICHCS| HABUrATOPAM OPHTAHCKOrO MOPCKOrO
dhaoTa. C Tex nop BpeMs, perHCTPHPYEMOE B FrOpose
FpuHBiYe B AHIJIHH, HCNOMB3YETCA B KAUCCTBE
CTAHAAPTHOTO BPEMEHH H HA3BIBACTCH PHHBHUCKUM
HJIM BCEMHPHBIM BPEMEHEM (B aBHALHH 3TO BPEMSI
HA3BIBAIOT «3yay», TAK KAK CAOBO «3y/y» B AHIVIHII-
CKOM SI3bIKC HAUMHACTCH ¢ OYKBBI «Z», ¢ KOTOPOii
HAYHHAETCS TAKKE aHFAHHCKOC CAOBO «HOJIb»
(«zero»), a HyJIeM 0DO3HAUARTCH HYIEBOIT (MPHHBUY-
CKHil) Mepuanan). B xos1e BbIMOJIHEHNS APAK THUECKOI
padoTel «MU3mepenust ¢ nomouibto GPS» yuatumecst
PETHCTPUPYIOT BCEMHPHOE (TPIHHBHUCKOE) BPEMS,
00073HaUaeMoe MO-aHIHHCKH cokpateHieM «UT»,

BoenHo-mopckoii ot CHIA, Haunonanbhblii
MHCTHTYT cTaHaapToB u Texrooruu (NIST) CIUA n
aMepHKaHCKHE Te1ePOHHbIC KOMIAHUU HCMOAB3YIOT
B KAUeCTBE CTAHAAPTHBIX UCTOUHUKOR CHIHAJIOB
BPEMEHH UYpe3BbIYAHHO TOUHbIE ATOMHBIE YaChl,
MOACUHTHIBAIOLIME KOJIMUCCTBO KOeOaHuil pa3iny-
HBIX aTOMOB B CTPOr0 ONPEAE/IEHHBIX YCIOBHSIX.
Haxonswasica B ropone boyaaep, wrar Kosopano,
AMEPHKAHCKas pamHoCTaHLus, odo3HauaeMas cokpa-
ieHHeM « WW W, oCTOSIHHO IEPEaaeT BPEMS CYTOK
N0-aHITHICKK Ha KOPOTKOBOJIHOBBIX PagHOUYacTOTax
5,10, 15,20 u 25 MI'u. DTH 4aCTOTbI CHHXPOHH3HPO-
BaHbI C YACTOTAMH KOJICOAHUI aTOMHBIX CTAHAAPTHBIX
yacoB. KopoTkoBOJIHOBas pagHOCTaHLUMs KaHaACKOro
npasutebcTBa (CHU) nepenaer TouHoe Bpems mo-

AHMTHIICKH 1 mo-bpaHLly3ckd Ha yactoTax 7,335 Ml
u 14,670 MI'u. Curnasbl TOUHOTO BPEMEHH NIEPeaatoT-
sl 1 BO MHOTHUX [1pyTHX CTpaHax MHpa.

InobanbHana cucremMa noO3ULUOHNPOBAHNA

B rnobasnbHoOl cucteme nosunuonuposanus (GPS)
HCMOJTb3YETCSl HECKOBKO CMYTHUKOR, MEpeaaroilux
CHHXPOHU3UPYIOIIME CHIHAJIBI (CUTHAJIBI BPEMEHHU),
COOTBETCTBYHOLINE CHIHAJIaM UpPEe3BbIYAHO TOUHBIX
ATOMHBIX YACOB, YCTAHOBJICHHBIX Ha CIHYTHHKAX.
B pesyasrare npueMHuk GPS MOXET KOppEKTHPOBAaThb
Aa’Ke MHKPOCKOMUYECKOE BPEMsl 3afepKKH MEXY
MOMEHTOM Tepenaul CHIHaa CMYyTHUKOM U MOMEH-
TOM PErHCTPALUH ITOFO CHCHAIA MPUEMHHKOM, TAK
KaK NPHEMHHKY «H3BECTHBI» MCCTOHAXOXACHHE
CITYTHHKOB H MECTOHAXOX ICHUE CAMOTO NPHEMHHKA.
Taknum obpasom, npuemunk GPS — Hannayuwnii
npuop 118 HIMEPEHHST BPEMEHH, CCJIH Y BaC HET
CRBOHX COOCTBCHHBIX ATOMHBIX Y4COB.

Obecneyerne CBA3N

J1s obecrieueHnst KOMIbIOTEPHOI CBS'3H HEOOXOOIUMO
nepeaaBaTh CHHX POHH3HPYIOLNC CHIHAJIBI ¢ YACTOTOH,
3HAUUTEJIBHO TMPEeBOCXoasLieii YacToTy (CKOpOCTb)
nepeaavn JanHbix. Ecan Bbl nosbsyeTech MogemMom,
nepefarwIUiM daHHbIe vepes ceTb Internet co cko-
pocTbro 14,4 KHAODHTA B CEKYHAY. KaKAblil HOBBIN
OnT HAOpMaLINT NOCTYAAET 4Yepes MOACM Kax/ibie
70 muxpocekyHa (1/14400 cexynabt). Takum o0pasom,
pA3PELIAOLLAs CIOCOOHOCTD KOMIBIOTCPHBIX YaCOB
A0J1KHA ObITh TOCTATOUHON U151 pa3IC/ICHNS UHANBH-
AYAJIbHBIX MPOMEXYTKOB BPCMCHH MPOAOJKHU-
TEJABHOCTBIO 70 MHKPOCEKYHA KaAKblil, 4 TOUHOCTD
YACOB MEPEIAOLLEro H MPUHUMAIOWICTO KOMIBIOTEPOR
AOJIKHA ObITh AOCTATOMHOI /151 TOrO, YTOOBI OHU HE
PACXOAHIIHCH DOJIEE UCM HA TOJTHO TAKOTO TPOMEX YTK4
BpPEMEHH NPOJOJLKHTETLHOCTBIO 70 MUKDPOCEKYHA.
Tu TpedoBaHus Ge3 Tpyaa YAOBJETBOPAKTCH
MOCPCACTBOM HCMOJIB30BAHASL KBAPUEBbIX KPHCTA-
JI0B, BBIOMpaEMasl 4acTOTa MeXaHU4eCcKoil BUOpaLuu
KOTOPbIX MOXET cocTaBasaTh ot 10 Thicsau fo
100 MUIJIMOHOB KoJ1eDaHuil B cekyHay. DTH Koeba-
HHSL MOJCUYHTBIBAKTCS IJIEKTPOHHON UMD POBOi
CXEMOli, OnpeaessaouIel KOJMYECTBO NMPOLIEOWEro
BpEMEHH.

llogroroBka u npoBegexHne 3aHATHUA

3ran 1. - lNoarorosxka 4Yacos

Haiiure e menee aecstit (1o BO3MOXHOCTH, 60JTbIIE)
(HYHKUHOHMPYIOLLHX YACOB, MOKA3bIBAIOLIUX BPEMS C
pa3peuleHneM B OHY cexKyHay. BpipaliTe vach
KaXJAO0MY H3 yYallHXCSd M HA3HAYbT€ OOHOTO
yUallerocs rJ1IaBHbIM PErHcTPaTOPOM BPEMEHHU.
B k.tacce, roe MHOrHE ydaluiecs HOCSIT COOCTBEHHBIE
Hapy4Hble Yachbl, MOKa3blBAOLUUE BPEMS C paspe-
IIEHHEM B OIHY CEKYHAY, MOXHO BOCNOJIb30BaThCH
TAKUMH HApYUHbIMH YacaMH. MOXHO MCHOJIb30BATD
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TAK K€ HCCKOJIbKO YKA3bIBAKIHX KOJIHYECTBO CCKYH
HACTCHHBIX Y4ACOB, PACHOJIOKCHHBIX B pa3HbIX
nometeHnstx. Kaxmorii y‘iilLL[llﬁCH AOJIKCH MPUTOTO-
BUTbCA K PErHCTpAlHH BPEMECHHU H BHUACTb HJIH
CJIBIIATD YKa3aHUA INTaBHOTO PETUHCTPATOPA BPEMCHH.

3r1an 2. - BbirosnHeHne n3mepeHmnit

TTomMecTHTe IaBHOTO PErUCTPATOPA BPEMEHHU B LICHTPE
kJ1acca. To npowecrann 30 MuayT 00 cekyHa nocae
Haua/1d vaca 3TOT yyallHiicsd A0AXKEH NOJATh APYTHM
yUaluMcs 3HAK, ONHOBPEMEHHO ¢ KOTOPBIM OHIIL
JOJIKHbBL 3aperHCTPUPOBAT MOKA3AHHS CBOHX YacoR
¢ TOYHOCTbIO 10 cexyHanl. [Ipumepno 3a pecsiThb
CEKYHJA 0 HACTYTUJICHHS 3TOCO MOMEHTA IVIaBHbIN
PErHCTPATOP BPEMEHH MOXET HauaTh OTCUET CEKYH
BCJIYX, 4TOOBI ApYrHE YYalMecs YCneJid NOAroTo-
BHThCS.

XO0Ts perucTpUpOBATh NOKA3AHNS YACOB MOXHO B
J1000€ BpeMsi, peructpauns BpeMeHn uepe’s 30 MunyT
MOCJIE HAYJTA Yaca NORBIUACT BEPOITHOCTD TOTQ, UTO
BO BpEMsl PErUCTPALHH HH OHH 4Yacbl He OyAyT
CMEUWNTb WM OTCTABATD HACTOBLKO, UTO HX MOKd3a-
HHS OyIyT OTHOCHTBCS K NPEAbIAYUIEMY HJTH CICTYHO-
LEMY Yacy. ITO M03BOJISET YIPOCTHTD MOCICAYIOWHE
apudMeTHUCCKUE ONEpPaLKH.

Yualunmcst ¢ BBICOKHM YPOBHEM MOAFOTOBKH NOPyYa-
€TCH BbINOJIHEHHE PACUETORB W NOCTPOEHHE MPaHKOR.

Js yuauxes ¢ HaUQIbHBIM M CPEAHHM YPORHEM
MOArOTOBKU YUUTCIb BBINOJIHSET PacUeThl 1 CTPOHT
rpadpMKy NOCAE 3aHSITHS, NPEACTABSA MOJTYUCHHbBIC
PesysbTAThl B XOAC AAJIbHEHIWEro 00Cy K AeHHs .
HecMoTpst Ha TO, 4TO yuallnecs MJIAALINX KJIACCOB
MOTYT HC MOHNMATD BBINOJIHAEMbIX ApUPMETHYCCKHX
onepauuii, OHH MOHUMAIOT, KAKHM 00Pa30M BeJIHUUHA
CTOJIOUOB Ha rpadhuKe COOTBETCTBYET TOUHOCTH
PA3IMYHBIX YACOR.

3ran 3. - Kaxoe BpemA 661510
3aperucTpupoBaHo?

[Tonpobuyto uuopmauno ¢M. Ha 00pasle JINCTa
perucTpauui BPEMEHH H B COOTBETCTBYIOLINX
MHCTPYKLHSIX.

¥Ka3aHusi, OTHOCAUMECS K MEPEBOAYy 3HAYEHHil B
MHHYTAX U CEKYHIAX B CCKYH[bl, CM. B OINHCAHUH
yueOHoro 3aHsiTHa «Pabota ¢ yrnamu».

HaiiauTe cpeHee 3HaueHHe BCEX NOJIYUECHHbBIX
MOKa3aHUH BPEMEHH:

Hag Toro, uTo0bl ONpefe/MTh CPeaHee 3HAUCHHE
3aperuCTPHPOBAHHDBIX TIOKA3AHUIl BPpeMEHH,

ONpeac/IMTE KOJIUYECTBO CEKYH, MPOLWCAIINX
MoCJIe Havyas1a yaca, Ha OCHOBE MOKa3aHui
BPEMCHH, 3apEruCTPUPOBAHHBIX KaXKIbIM U3

pa3ae/uTe CyMMY MOKa3aHuil B CEKYHOAX Ha
KOJIHUECTBO PETHCTPUPOBABLIMX BPEMSs
yUaIuxcs, YToObl MOJTYYNTh CpeHee 3Haue-
HHE BPEMEHH;

BBIPA3HTE MOJIYUCHHOE B CEK YHAAX 3HAUCHHE B
MUHYTAX U CCKYHAAX M 3aperucTpupyiite
pe3yJIbTaT.

371an 4. - Hackonpbko TOYHbI HALWW Yacs!?

OHPCHC.HHTC OTK/IOHEHHE MOKa3aHNH OT CPEAHET O
JHAUCHHA.

JIJ1st K@K I0ro U3 3aperHCTPHPOBAHHBIX yUaLIMMHCH
3HAUCHHIH pacCUMTAliTe pasHHIY MEXAAY DTHM 3Hade-
HHEM M TIOJTYUEHHBIM CPEIHUM 3HaueHHeM. Boipasute
BCE 3HAYEHUS! OTKJIOHEHWH B KauecTBe abCOJTHOTHBIX
BeJTHUMH (0€3 3HAKOB MHHYCA WJTH TJTHOCA).

CAoXHTE NOAYUECHHBIC 3HAYCHUS OTKJIOHEHHI.
Pasneante cyMMy Ha KOJHUECTBO YUALMXCS, NPOU3-
BOAHBILUNUX H3MEPEHH, 4TOObl NOAYUYHTH CpelHee
oTKA0HeHHe. CpeaHee OTKJOHEHUE MO3BOJSET
OLCHUTB TOUHOCTb BCEX HCAOJIb30BABLIMXCS YaCOB MO
CPABHCHUIO CO CPEOHMM 3HAUEHHEM 3apCTHCTPHPO-
BAHHOTO BPEMECHH.

Ioctpoiite rpaduk 3HaUEHUIT OTKJIOHEHHS OT cpel-
HCT'O "3APCHHCTPUPOBAHHOTO 3HAUEHUS BPEMEHH (CM.
JHCT AJ19 MOCTPOCHNS TpachiKa 3HAYEHUI 1 OTK0-
HEHHIT).

[Inupuna kax goro cToAGHKa ructorpaMmmbl {0 cekyHa
1 COOTBETCTBYET |0 CCKYHAAM OTKJIOHEHHS OT
CPEOHEro 3HAUCHUS, BbIPAAKCHHOIO B CEKYHOAX.
Japeructpupyite cpeaHee 3HAYEHHE BPEMEHI,
BBIPAXKCHHOE B CEKYHOAX, B UEHTPAJIBHOM CTOJOLE.
OTMCTBTC 3HAKOM «X» B COOTBETCTRYHOLEM CTOJI0NC
KOJIHUCCTBO CCKYHL, NMTPOLICALINX NOCNE Hauasla daca,
3APErHCTPUPOBAHHOE KaA AbIM W3 yuawuxcs. [padnk
TAKOTO THIA HA3BIBACTCA «THCTOPAMMOID».

Kak Boirsisiaest 0bl 9T0T rpachuk, ccau Obl y HAC Obl
KOMIJICKT 00J1e€ TOUHBIX uacos?

HanvHene ncecnegoBanna

Ecu BbI MOXKeTE BOCTIOJ1b30BaThest npueMHuKoM GPS,
YCTAHOBUTE YACBI, UCNIOAB3YEMbIC [J1aBHBIM PEruCT-
PATOPOM BPEMEHH B XOA€E H3MEPEHHUIl, B COOTBETCTBHH
B NOKA3aHUSMH 3TOrO NPHEMHHKA. YKa3blBaeMoe
npueMHnkoM GPS Bpems, ckopee Bcero, 6yaeT ToUHee
[oKazaluil JOBIX APYTHX YACOB.

Kakum 00pa3zoM H3MEHHTCA pACCUMTAHHOE CpefHee
3HAUEHUE OTKJIOHEHHUS, €CJTH Mbl OYIEM NOJIb30BAThCS
0oJ1ee TOUHbIMHU Yacamu'?

Ecan ydaluecda MOryT MoJIb30BATbCA KOMIIBIO-
TCPHBIMU OPOrPaAMMAMU 3JICKTPOHHBIX Ta6ﬂI/ILI, OHH
MOr'YT aBTOMATH3UPOBATDL apl/lq)MeTI/ILICCKl/IC onepa-

YHAHIAXCS, 1N, U3JI0KEHHDIE HA JIHCTE PErHCTPALMH BPEMEHH.
CJOXKHTE BCE ITH TIOKA3aHIsA, BbIPAXKCHHbBIE B
CeKYHIAX; Yuauniecst ¢ BHICOKHM YPOBHEM NOATOTOBKH MOTYT
GLOBE™ 1997 YuebHble 3aHATHA - 5 Hccnenopadns ¢ nomollbio GPS
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NPOAOJIKUTb HCCJIEIOBAHUS, H3Yy4ast CTATHCTHUYECKUE
MOHATHS CTAaHAAPTHOTO (CPEIHEeKBaIpaTHUeCcKoro)
OTKJIOHEHHS U AHCIIEPCUH AAHHDIX.

OueHKa ycnexoB y4aluxcA
KonunyecTBeHHAA OLleHKA

CripocuTe yyaimxcs, KaKk H3MEHHTCs THCTOrpaMMa
(cTo1OLOBbIN rpadhyK ), ecan Obl OHH MOJb30BAIHCD
00/1ce TOUHBIMM UJIH MEHEe TOUYHbIMH yacamu? B
cayuae 00J1CC TOUHBIX YACOB 3HAKH «X» Oblan Obl
pacmnoJioKeHbl 0oJiee KyuHo. B cayvae MeHee TOUHbIX
YacoB DTH 3HAKN Obl/TH Obl paccpenoToUeHbl Jaslbiue
OIMH OT APYroro. YMCIOT JH YYallHecst perucTpu-
poBaTb nokazaHus 4vacos? IloHUMAOT Jau OHH
BBINOJIHAEeMbIE apuhbmeTnyeckite onepauuu? Crenyer
JI 3a0paKkoBaTh Kakue-audo 3aperucTpHPORAHHbIC
JanHble? Ecau BbIOOpKa JaHHBIX SBHO HE COOTBET-
CTBYCT TMOCTABJEHHOH LesH (Hanpumep, €cJH pe-
FHCTPHPOBAIUCH TTOKA3AHU ST OCTAHOBHBLIMXCS YACOB),
A4, TAKUC JAHHBIC CJIEAYET 3a0paKoBaTh!

KayecTtBeHHaA oUeHKa

Yuawnecst DOKHbBl YMETh OMUCBIBATL CHTYALUMH, B
KOTOPBIX LUEJIECO00Pa3HO H HELEJeCo00pasHO Tpeho-
BaTh NOJIyUEHHUsI «TIPABUIIBHOTO» OTBETA.

Yuainecst JOAXKHbL YMETh MCPCUHCSATL NPHMEpDI
TIPOH3BOACHHBIX HMH Ha MPOTSKEHUH HX JKU3HHU,
M3MEPCHHH H CPABHUBATL BOBMOXHYIO H KCJIATE b-
HYHO PA3PELLAOLLY O CTIOCOOHOCTD HCMOJTL30BABLIHXCH
HMH IPHOOPOB, 4 TAK Ke BO3MOKHYH H KeJ1aTCIbHYH)
TOYHOCTDH NPOHIBOAMBILHXCS UMM H3MEPCHHUIL

Yuauuecs: J0JKHbL OpaTh Ha cedst OTBETCTBECHHOCTD
33 ONpeae/IeHHe TOYHOCTH 1 paspellatoleil cnocod-
HOCTH YacoB, UCTIOJIB3YCMbIX TPH H3MEPEHHSIX.
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Puc. GPS-L-2. O6pa3sey qucma peeucmpayuit 3HAUEHUI BPEeMEHLL.

UccnepoBaHua ¢ noMmowbro GPS

JIuCcT perucTpauuy 3Hau€HUil BDEMEHH
AIxopaarn Manuk

UmAa, hamunua:
[lara: 14 anperna 1994r.

Kon-Bo cekyHp,

Homep 3aperucTpupoBankoe nocne Hayana OTKnoHeKne Cpeanee
y4yacTHUKa BpeMA yaca Cpep.uee OT cpeaxero OTKNIOHEHUe
(yacos MuHyT CcexyHm) (cexyna) (cexyng) (cexynp) (cexyng)
1 12 30 0 1800 6,9
2 12 29 54 1794 12,9
3 12 30 1 1801 5,9
4 12 30 15 1815 8,1
5 12 31 1 1861 541
6 12 30 25 1825 18,1
- 12 30 3 1803 3,9
8 12 30 7 1807 0.1
12 29 22 1762 44,9
° 12 30 1 1801 5,9
10
1 1806,9 16,08
YyacTeosano CpenHee CpenHee
12 RECATb y4auWMXcA KON-BO CeKyH{, OTKIIOHEHME
13 NpoWeaLInxX
14 nocne Havana
yaca
15
16
17
18 Cymma, Cymma otkno-
19 LEeneHHaA Ha HEHUN, feneHHanA
KOn-BO Ha KON-BO
20 y4acTHWUKOB Yy4aCTHUKOB

= KON-BO y4ACTHUKOB 18069  |= cymma 160,8 = CYMMa OTKNOHEHUA

CpeaHee 3HaueHne BpeMeHn

NHCTpYKUMK

(Munyt) (cekynn)
3apeructpupyite 3HaveHUA BPEMEHU [ 30 71 69 |
PacueTsl

OnpepenvTe KOANMYECTBO CEKYHA, NPOLWIEAILIMX NOCNe Ha4yana 4aca A0 3aperucTpMpOBaHHOrO KaxabiM U3
y4aCTHUKOB BPEMEHM.
(ObLuee KON-BO CEKYHA, = KO/-BO MUHYT X 60 + KON-BO CEKYHA)
OnpepenuTe CpepHee 3HaYEHNE BPEMEHHN.
(CpenHee 3Ha4eHME BPEMEHU = CYMMAPHOE KOM-BO CEKYHA / KON-BO Y4aCTHUKOB)
PaccuuraiATe OTKNIOHEHWE 3aperucTpMPOBAHHOIO KaXKAbIM U3 YY4aCTHUKOB BPEMEHU OT CPEAHEr0 3HAYEHUA.
(OTKNOHEHWE = KON-BO CEKYHA, B 1 4Yace — CPenHee 3HaYeHue B CeXyHAax)
(OTbpockre 3HaKU MUHYCA U NOCa: UCNONb3YiiTe aBCONKOTHLIE 3HAYEHUA)
Onpepenwte cpepHee 3Ha4eHUE OTKIJIOHEHWA.

MocTpoetue ctonbuoBoro rpadmka (ruCTorpamMmmei)
3aperucTtpupyite cpenHee KONMYECTBO CEKYHA B LEHTpanbHoM cronbue.
LLinpuna kaxporo ctonbua COOTBETCTBYET OTKIOHEHUIO OT CPEAHero 3Ha4yeHMA Ha 10 CexyHp.
Onpenenute 3Ha4eHne BpeMeHU ANIA KaXporo ctonbua, BbIMMTaA 3apermcTpMpoBaHHOe 3HaYeHne OTKNOHEHUA
13 CpepHero 3HayeHWA BPeMEHN unu NpnbaBnAf ero K CpepHEMY 3HaYEHUIO BPEMEHM.
MpocrasbTe 3HaKKU «X», COOTBETCTBYHOLNE KONNYECTBY CEKYHL, NPOLIEAWNX NOCe HaYana Yaca, B 6anxanwmx
cronbuax.
(Konu4ectBo 3HaKOB «X» NOSMKHO COOTBETCTBOBATL KONUYECTBY Y4aCTHUKOB. )
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UccnepoBaHunAa ¢ nomowbro GPS

JIMCT perucrpauuy 3HaYCHUH BPEMEHU

UMA, hamunua: LDxopaan Manuk

14 anpenA 1994r.

Jara:
Kon-Bo cekyHn,
Homep 3apeructpuposanHoe nocne Havana OTKnoKeHmne CpepHee
yYyacTHuka BpeMA yaca Cpennee OT CpenHero OTK/IOHEHMe
(4acoB MuHYT CceKyHm) (cexyna) (cekyng) (cekxynn) (cekynn)
1
2
3
4
5
6
7
8
9
o N —
11
CpenHee CpenHee
12 KOM-BO CEKYHA, OTKNOHEHME
13 npowenLmnx
14 nocne Havana
yaca
15
16
17
18 Cymma, Cymma oTkio-
19 feneHHan Ha HEeHWR, AeneHHaA
KON-Bo Ha Kof-BO
20 YyYacTHUKOB y4acTHMKOB

= Kon-BoyyactHkoB [ |= cymma [ 1= cymma orxnonennit

Cpe.u.Hee 3HayeHue BpeMeHn

n
HeTRYRH (MuHyT) (cexyua)

3aperMCTpMpyﬁTe 3Ha4YeHUA BpeMeHn | l I "I

Pacuertsbl

OnpeaenvTe KONMYECTBO CEKYHA, NPOLIEAWNUX NOCE HaYana Yaca Ao 3aperucCTPMPOBAHHOMO KaXAbIM U3
y4acTHUKOB BpeMeHM.
(Obuuee kon-80 CEKYHA, = KOM-BO MUHYT X 60 + KON-BO CEKYHA)
OnpenenuTe cpepHee 3HaYeHWe BPEMEHMN.
(CpenHee 3HayeHWe BPEMEHU = CYMMAaPHOE KOJ1-BO CEKYHL, / KOA-BO Y4aCTHUKOB)
PaccuvtaiTe OTIJIOHEHWE 3aperucCTPUPOBAHHOIO KaXKAbLIM U3 YYaCTHMKOB BPEMEHU OT CPefHero 3Ha4YeHuA.
(OTKnoHEHWE = KON-BO CEKYHA, B 1 Yace — cpepHee 3HAYEHNE B CEKyHAax)
(OT6pockTe 3HaKM MUHYCA U NNKOCA: UCNONb3YATE aBCONOTHBIE 3HA4EHUA)
Onpepenute cpeptee 3HaY€HNE OTKJIOHEHUA.

MocTpoenue cronbuosoro rpacduka (rucTorpaMmmbl)
3aperucTpupyiTe cpepHee KONUYeCTBO CEKYHA, B LLeHTpanibHOM cTtonbue.
LLvpuHa kaxxporo ctonbua cOOTBETCTBYET OTK/IOHEHMIO OT CpepHero 3HayeHua Ha 10 cexyHp,.
OnpepenvTe 3Ha4YeHNE BPEMEHU ANA KAXXAOro ctonbua, BbIYMTaA 3aperncTpMpoBaHHOE 3HA4YEHME OTKNIOHEHUA
13 CPEAHEro 3HauYeHUA BpeMeHU unu npubaBRAA ero K CpeaHeMy 3HAYEHUIO BPEMEHM.
MpocTtaBbre 3HaKKU «X», COOTBETCTBYIOLLUE KONNMYECTBY CEKYHA, NpoLIeLnX Nocne Havana 4yaca, 8 Gavxxanmx
cronbuax.
(Konn4ectso 3HaKoB «X» BOMKHO COOTBETCTBOBATL KOIMUECTBY YYACTHUKOB. )
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Puc. GPS-L-3. Obpa3sey nucma nocmpoerus epapuxd cooblmuii 4 OmKkJA10He U,
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OTHoCUTENbHOE U ]
abconroTHOE HanpaB/ieHUA

)

lpegHnasHavyeHne 3aHATUA
Ycsoenue nousTuit UIHPOTHI K AOJITOTHI.
PasBuTHe MaTeMaTHUECKHX HABBIKOB.

O63op
Yuamuecs HauMHAOT ¢ npoctoro Bonpoca: «[ne 4
HaX0XyCb?» 3aTeM OHHM Y3HAIOT O MarHUTHOM IT0J1E
3eMJIH H 0 METOJAX MPHMeEHEeHHUS KOMIACOB 1 YIJIOB.
Kpome Toro, um pasbacHAETCH pa3HHLA MEXIY
OTHOCHTEJIBHBIM M a0COJIFOTHBIM HaIpaBJICHUSIMH.
Ha BceM npoTsKeHNY 3aHSITHA yYalumecs nprodpe-
TAIOT pa3J/IMUHblE MaTeMa- THUYECKUE HABBIKH.
TpoaonXNTEeNbHOCTH
Ot oaHoro o MATH KJIACCHBIX 3aHATHH, B 3aBHCH-
MOCTH OT BHIOPAHHOrO yuuTesieM 00beMa 3aHATHS.
Yposenb noprorosku yyawmxca
J1000ii, ¢ HEKOTOPBHIMU 0CO00 YKA3AHHBIMH HCKJTIO-
UEHISIMHU.
Baxcnenwne KoHuenunmn

OTHocHTeIbHOE U AGCONIOTHOE HaNPaBJICHHS.

[Ilupora u goarora.

Yroel.

Hcnonpb3oBanne MarHHTHOrO KoMnaca.

[TepBbie HaBbIKH KapTorpadupoBaHHs,

HaBbixu

Onucanye OTHOCUTEIBHOrO ¥ aGCOJTFOTHOTO
HANpPaBJIEHUil B nOHUMAHUE PA3HUYBI MEX Y
HAMH.

Qbmen uH@opmayueri 0 MECTOHAXOXK ICHHH.
Onucanue MECTOHAXOXIECHUS C TOMOILBIO
KOOPOMHATHOM CEeTKH.

TouHoe onpebeﬂeuue YIJIOBOI'O HanpaBJICHHA
¢ IOMOLIbK MArdHUTHOrIO KoMnaca.

Pasgumue OCHOBHBIX HABBIKOB KapTorpacupo-
BaHHS.
Marepmanbl 1 MHCTPYMEHTbI
bymara u xapaHaam.
MusumumerpoBas Oymara.
MaruuTHble KOMRACHI.
Hupkyau.
[no6ychi.
Metpuyeckue JIMHEHKH H MEPHbIE TLJIAHKH.
MarHuT (npaMoyroJisHoi opMbl).
lMoaroroska
He tpelyetcs.

lpegBaputenvHele ycnoBuA

Hauanbusiii ypogens nodecomosku: ypoBEHb NOAT0-
TOBKH yYallMXCsl NOTKEH ObITb JOCTATOUHBIM [IIS
OnpefesIeHNsl MECTOHAXOXICHNS ¢ HCMOJIb30Ba-
HHEM HOHATHH LWUPOTH U AOJITOTHI.

Cpeonuil (npomexymounblli) u 8blCOKUNL YPOGEHb
nOO2OMOGKI: TOHUMAHUE OCHOBHBIX KOHUENUAii,
CBS3aHHLIX C rpajlycaMu, yrjiaMu U cUCTEMaMu
KOOP/UHAT.

Ocoboe npumeyarune

Ecnn yuamuecss yke 3HAKOMbBl C MOHSITHAMHU
WHPOTH U AOJTOTHI, Bbl MOXETE nepelTH K
caAenyomeMy 3aHATHIO, «Paboma ¢ yesamu», WA
MCNONb30BATL TOJIBKO 4YacTh MaTcpHasa,
H3JIOKEHHOTO B OMHCAHHH JTOrO 3aHITHA, C TEM,
4tToObl  yrayOMTh MNOHMMaHHE yuyaUlUMHCH
MAaTEMATHUECKUX MPUHLUIOB OMpeacscHUs
OTHOCUTEJBHOTO H a0COJTIOTHOTO HANpaBJIeHHil Ha
3emae.

lIpeanoceinku

B pamkax mporpammbl GLOBE npuemuuku GPS
HCTIONB3YIOTCS € LB OMPEAesICHUs IWHPOTHI U
AOJITOTHI y4acTKOB HccsienoBanuii. Tem He MeHee,
NOHATHSA WMPOTHI W JOJrOTbI, T. €. KOOPAUHAT B
a0COIOTHON cHCTEeMe oTcueTa, HAH YIJIOB,

OTKJAAbIBAEMbBIX OT CEBCPHOrO HAMPABJICHHUS,
MOTI'YT OKa3aTbCd HOBbIMH /11 MHOTUX YUALLHXCH.
Hacrosiee 3aHsiTHE TO3BOJIMT UM MO3HAKOMHTbCS
C O9TUMH KOHUCNUHUAMH.

Ha Bonpoc «[ne Bbl HaxoauTECH?» yyawmecs MoryT
OTBETHTH «JloMa» Han «B 1ikose». 3TH OTBETbHI
AaT HHGPOPMALUID O MECTOHAXOXICHHH B
JIOKQJIbHOH CHCTEME OTCYeTa.

Ecsin Bbl onpeaensiere HanpasseHHE ABHXKEHHS K
AEpeBY, HAXOAAIEMYCd K CeBepy OT Bac., ¢
NOMOLLbIK) MAarHHTHOT 0 KOMINAca, Bbl, CKOPEE BCEro,
CAeJIaeTe BbIBOM, YTO ITO ACPEBO HAXOAHTCS Ha
cepepe. TeM He MeHee, eC/IU Bbl NEPEMECTHTECH Ha
BOCTOK HJIH Ha 3amaji HA Kakoe-1n00 CyLIeCTBEHHOE
PacCTOSHUE U OMPEAE/IUTE HATIPABACHUE ABUXKCHUS
K TOMY e NepeBy, Bbl OOHapyXHTE, 4TO OHO
HAXOAUTCH Ha CEBEPO-BOCTOKE MU Ha CEBEPO-

GLOBE™ 1997

YueGHbie 3austtus - 11

Heenegosanus ¢ nomoiubsio GPS

w¥nuarrovduvu JOHUION 029D N J0HIL IUINIOHUI()

/

BULBHEE

N




3anage ot Bac. [Ipu aTOM HU AepeBO, HU MATHHTHBIE
N0JII0Ca 3eMJIH He MEPEMECTATCS, HO Ball KOMIAc
OyneT yKasblBaTh APYro€ HAmpaBJIEHHE IBHXXEHUS
kK aepeBy. Takum oOpa3oM, MeCTONOJOXEHHE
JEpeBa ! [OJIHOCOB HEH3MEHHO, T. €. a0COJIOTHO, B
TO BpeMs KaK TNpUMeHSeMBbli BaMH MeETO[J
M3MEpPEHUST OTHOCUTEJIeH, MOTOMY  UTO
MepPEeMECTHIIACH HCXOOHAS TOUKA CHCTEMbl OTCUCTA.

Ecau MBI HaJIOKHM KOODAMHATHYHK CETKY Ha
HHTepecyrowwmii Hac reorpacuueckuii paiton UM Ha
BCIO MJIAHETY M NPOHYMEPYEM PAa3JIMUHbIE JIMHUH
3TOH KOOPOUHATHOH CETKH, Mbl NMOJYUYHUM CHCTEMY
OTCYETa, NO3BOJIAKILYIO ONPEACAATh MECTO-
noJI0XKeHHe J1IoOOro MyHKTa HE3aBHCHMO OT
NMOJIOXKEHHS HADJTIOATENS HIIH KAKOro-11b0 HHOrO
suua. 1lupoToll 1 10AFOTON Ha3bIBAKOT YUCJIOBbIE
3HAUEHHS B CHCTEME KOOPAMHAT, KOTOPYIO Mbl OyaeM
UCIIOJIb30BaTh, ONPENEJIsAst MECTONOJIOKEHHE MyHK-
TOB C MOMOLIBIO [V100aJIbHONH CHCTEMBbI MOBHLHOHU-
posanus (GPS).

llogroroBka n nposefeHune
3aHATHA

3ran 1. - OTHOCUTENIbHOE MECTONONOXKEHNE:!
«[[1e A HaXxoxXycpb ?»

(AN18 yyaLuxca ¢ obbiM ypoBHEM
noaroToBKu)

[Tonpocute yuaimxcst 3anars cede Bonpoc «loe s
HAX0XYyCcb?» M OMUCATH CJAOBAMH HJIM C MOMOLIbIO
3apUCOBKH UX MecTonosioxeHue. Obcyaure, ¢ yvac-
THEM BCEro kJjacca, KakuM 00pa3oM MOXHO
ONPEACUTh MECTONOI0KEHHE YUALIHXCSI.

OtrseuaiiTe Ha BOMPOCHl yuyauluxcst U aaite um
BpPEMS HA PA3MBILIJICHHE O TOM, KaK OIMH YesIOBEK
MOXET 00BbACHUTD ce0e U APYTUM, IIC OH HAXOAUTCS
W TJIeH HaxofdaTes apyrue. PekoMeHayeTcs Ha4HHATb
¢ BonpocoB THMa: «Kak BbI MOXeTe OmUcaTh Baille
MECTOMOJIOKEHHE APYrOMY yualleMycs, Haxoms-
IEeMYCs B TOH Xe€ KJIacCHO# KOMHaTe, B APYroi
KJIaCCHOM KOMHare, B APYroil LIKoJe B TOM Xe
ropoae, B ApyroMm ropoje Wi B Apyroi crpaHe?»
Kakumu cucremamyu oTcueTa noJ1b3yrTCs Yualln-
€Csl, OMUCBIBAS CBOE MECTOMOJIOKEHHE — OTHOCH-
TeAbHbIMU Hau abcomwoTHeiMu? OOparture
BHUMAHUE yuyauUMXCsl Ha HUCHOJIb3YeMbie HMHU
CHCTEMBI OTCYETA.

3ran 2. - [lonbiTka HaOXEeHNA CUCTEMbI
orcyera: MarHuTHoe nose 3eman (ANA
yyarmuxca ¢ mobbim ypPoBHEM NOATOTOBKH)

Hawy nJiaHeTy OKpyXKaeT MHraHTCKOE MarHUTHOE
noJjie, Takoe Xe, Kakoe OKpyxkaeT OOJbIIOI
NpSIMOYToJbHbI MarHuT (cM. puc. GPS-L-4).
Jpyroii MarHut (Hanpumep, HaMarHMUueHHas uria)
NPUTATUBAETCH K MAarHUTHBIM MOJIIOCAM MJTIAHETHI.
Komnac cogepxut ¢BOOOOHO BpawmarwLyHOCs
MArHUTHYIO CTPEJIKY, MOJIOXKEHHE KOTOPOi MOXHO
pericrpupoBath. [ToaToMy MarHuTHbI KoMOac —
N0JIE3HbIH HABUMALMOHHBIH NPUOOP, NO3BOJIHIOLLMI
Ha0JII0IaTe IO ONPeaesIaTh HANPABJICHHE JIHHUH,
COCOMHSIIOLICH MOJTHOCA MAarHUTHOTO NoJs8 3eMJn,
NMOUYTH COBNAJarwlne ¢ reorpaduuecKkumu
CEBEPHDBIM U FOXHbBIM [10JIH0CAMH MJIaHEThL.

Puc. GPS-L-4. 3emuist — cucanmoeruis macnum.

[logBecbTe MarHuT NpsiMOyroJbHoii QOpPMbI Ha
HUTKE MOO/aJb OT KPYNMHBIX METAJJINUYCCKHX
NpeaMETOB H MOJOXKIUTE A0 TeX MOp, KOraa OH
nepecTaHer nopopauuBarbed. [logcoequuuTe HUTKY
K KOHLAM MarHMTa Tak, Kak M0Ka3aHO Ha pHC.

GPS-L-5.

[Tonpocure yuammnxcs oObsCHUTDL NPOUCKOAsLIES.
MarHut B KOHUE KOHLUOB OCTAQHOBMUTCSI B TaKOM
NOJOXCHAH, NPU KOTOPOM €ro moJtca Oyayr
PacmoJIoKeHbl BOJIb JIMHKH, yKa3biBawoleil B
CEeBEPHOM M I0XHOM HampaBJIEHHAX. YUaminecs
MOTYT TPOBEPUTH HaNpaBJEHUE, YKa3blBaeMoe
MAaTHUTOM, CDaBHHB €ro C HAampaBJIEHUEM,
YKa3blBaeMbIM CTPEJIKOH KoMmaca.

HOJ'[bByHCb KOMIACoOM, JICPXKXUTE €ro najbuaMu
BbITHHYTOﬁ PYKAH. OcHoBaHHE KoMMaca HOJIXHO
ObITh pacnojioXKEHO TOpPU3OHTaAJIbHO, T. €.
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Puc. GPS-L-5. [Todseuwernbli Macium npsmoycoabion (hopatsl.

napaJsisie /IbHO MOBEPXHOCTH 3EMJIH, YTOObI CTPEJIKA
Moria OecnpensTCTBEHHO NEPEMELATbCH; KOMIAC
He cJefyeT MPHOAMXKATh K METAJIHYECKUM
npeametaM. OXxuaas Toro BpeMeHu, Korua crpesika
KOMIIaca OCTAaHOBHUTCS, BCTAHBTC TAKUM 00pa3oM,
yTOOB BBl MOIJH CMOTPETh BAOJb BEPXHEil
MOBEPXHOCTH KOMNACA B CEBEPHOM HanpassieHuu. He
pasmemaume KOMRAC ROOUIOCMU OM MACHUMA:
B3AUMOOCHCMBUE JTOKATBHBIX MUASHUMHBIX NOSEN
MOKECM COedMb NOKA3ARUS KOMRACA HEMOHHBIMU.

GLOBE™ 1997 Y uedHbie 3anustus - 13
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Jran 3. - [lepBoe o3HakoMneHne

C M3MEPEHNEM Yr/i0B N0 KOMMAacy

(4718 yHaUmxXCA ¢ Ha4YaibHbIM yPOBHEM
noaroToBKu)

Ilonb3yscb  MarHuTHHIM ~ KOMRAcoM 1.4
onpeneJieHUs HANpaBJeHUs, 3apeructpupyiite
pe3yJIbTaThl CIAEAYIOWNX HAOIOMEHHH Ha YHCTOM
JcTe fymar.

» 3apernctpupyiite MecToNOI0XKEHHE Onpefe-
JIEHHOro 00beKTa (Hanpumep, GOJIBIIOrO
K4dMHs, BUAHOTO B OKHO KJIACCHOH KOMHATbI)
M Jary.

+ Ilepeuncaure Bce 00BEKTHI, HAXOAAIHECH
TOUYHO B CEBCPHOM HAMPABJCHHH OT Bac
(MOJIb3YSICh KOMITACOM 1151 Onpeae/ieHns
HAIPaBJIEHNS ), TOUHO Ha BOCTOK, Ha HOT U Ha
3anag oT Bac, MOCJ1e Yero ONUILNTE
00BEKThI, HAXOASALWNECS BO BCEX ITHX
HAMPABJICHUSAX 110 OTHOIIECHHIO K BAM.

Ckopee Bcero, HabAAaeMble BAMH OObEKThI HE
OyAYT COOTBETCTRBOBATH OOBEKTAM, H300paKEHHBIM
Ha WUTIOCTPALMH, HO BHHMATE/IbHOE HaO IoficHIE
NO3BOJANT BaM 3aperHCTPHPOBATbL Pa3JIMUHbIE
OOBEKTHI, HAXOMSLUMECH B KAXAOM M3 YKABAHHBIX
HaNpaBaeHHI.

CoBeT: TOUHO OMHUCBIBAIITE TO, YTO Bbl BUANTE,
yKa3blBas COOTBETCTBYyOUICE HanpaBaACHHE,
PerncrpupyiiTe To/1bKO 00BEKTHI, MOCTOAHHO
HAXOMSILLMECS HA IEPE/IHCM U Ha 3aJHeM Jiane. Ecau
00beKTH, HaOJOgaeMble B PA3JIUUHBIX
HANPABJIEHNAX, NOXOXKH, NOCTAPAHTECH BBISIBUTH H
OTMUCATD PAITHYHS MEKAY HUMIL.

Puc. GPS-L-6. O630proe naboodenue.

[ToMHHTE O TOM, UTOQ HACTOALIME YUECHDBIE NOArOTAR-
JIMBAKOT OYEHb TOUHBIC OMUCAHUS U 3apHCcOBKH. OHHU
CPaBHHUBAIOT PE3YAbTATHl CBOUX HadJwaeHuil,
CAEJIAHHBIX B PA3JIHUHOE BPEMS M B Pa3JIHUHBIX
HanpasJieHusx. B kayecTre npumepa mpHBoasTCA
ONMUCAHNS OOBEKTOR, MOJTYUEHHBIC YUALIUMHUCS ABYX
pa3Hbix WKoJ (cM. puc. GPS-L-6 u GPS-L-7au 7b).

1. Ha 3anafe: KpaCHO-KOPUUHEBOE KHPIHUHOE
J1aHUE C 3EJICHBIMH OKOHHBIMHK paMamu. Ha
CeBepe OT ATOrO 3IAHUSL PACMOJIONKEH 3aBO
C BBICOKOH ABIMOBON TpyOOil.

2. Ha BOCTOKE: yuacToK ¢ OQHHM AYOOM H
Orpaaon.

SagasaiTe BOMPOCHI, OTHOCHUIHECS K
HaOHoeHHsIM, 4TOOB MOBY KAaTh yudlWUXxcs K
CPABHEHHIO PE3yAbTAaTOB HAOONEHNUIT.
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3ran 4. - OnpegpeneHue yriioB 1o koMmnacy
(ANA yHaLmxCA CPERHEro U BbICOKOIO yPOBHA
MO[roTOBKY)

OKpyXHOCTb MOXKHO pazaeauTb Ha 360 rpanycos
(360°). Cwm. onucanne yueGHOro 3auaTis «Paboma
¢ yeaamu». Ucnonb3yemble TpH HABUralU| HANPaB-
JieHusl, onmpeaesasieMble U3 OOHOH U TOH XKe TOUKH,
OMHCBIBAKOTCS C YKA3aHHEM YIJIOB, OTK1aAbIBACMbIX
10 TaKOH OKPY>XHOCTH, IPHUYCM CEBEPHOE Hanmpas.ie-
Hue cuuraercd HyJdebiM (0°). BocTouHoe
HanpasJieHne cooTseTcTBYeT 90°, toxkHoe — 180°, a
sanagHoe — 270°.

Yraosbie HAnpaBJIeHUA OTHOCHTEC/ILHO
CE€BEPHOI O

Yruibl, onpene/isiiolue HanpaBaeHHe, MOXHO 0TKJ1a-
JIbIBATh ¢ MOMOILBI pyKH. Kak mokas3aHo Ha puc.
GPS-L-8, ecsau Bbl BbITSHUTE PYKY H COXKMETE
KY/IdK, a4 3ATeM OTCTaBUTE OOJIbIIOH MasIel, LHPHHA
Bawei pyku (BKJAKYasi OTCTABAEHHBI 00O
naJien) Oyaer coCTapasTh TPUMEPHO [5° (ecsu Bawa
PyKa HEOOCTATOUHO BEJIHKA, MOXHO OTCTABUTb U
mu3uHell). Takum 0Opasom, WeCTHK paTHAs WHPHHA
KyJ1aka OyaeT COOTBCTCTBOBATH AYre MeEXAy
CEBEPHBIM W BOCTOUHBIM HAMPABJICHHEM (LUIHPHHA
KYyJaKa C OTCTABJCHHBIM OOJIbLWIUM NAaJbLEM
COOTBETCTBYCT |5 rpagycaM yru, a yroa mMexay
CEBEPHBIM W BOCTOYHBIM HAMNPABJCHUSIMU
cocrapaser 90 rpaaycos, T. €. WeCTh pas3 no 15°).

15— e 15 e

/ /O_’L’F‘(A;’C)
Puc. GPS-L-8. Omknaostsanue yesa senuuunoi 15 epadycos
¢ HOMOUbIO PYKU.

Tax xak IIMpHHA KyJdaKa pa3HbIX Joaei
HEOIHHAKOBA, B HEKOTOPBIX cayuasx Tpedyercs
OTCTABASATH MmaJsiel Ha OoJibllee HJIM MeHbIlee
paccTOsIHUE, UTOOBI IECTUKPATHAS LUMPHHA KYJIaKa
TOYHO yKJaabiBajach B AYry BejJuuuHoii 90
rpagycoB. [1sig Toro, 4to0bl TOYHO ONMPEAC/IUTD
TpedyeMoe MoJI0KEHHE TTaIbLEB, MOXKHO HECKOJIBKO
pa3 OTJIOKHUTDb IIECTHKPATHYIO LWIMPUHY KyJaKa
BBITSHYTOH pYKH BAPABO, CBEPSSICh C CEBEPHBIM H
BOCTOUHBIM HANpPaBJAEHHAMM 10 KOMMacy.
3aMeuaiiTe 06BbEKTHI, HAXOOSAIHUECS HA OJHOI JIUHIH
¢ KOHIIOM BaWIero 0OJIbILOro fasbla, NOcJe Yero

nepemMemaiTe pyKy Tak, 4TOOBl NPOTHBOMOJ0XKHAS
CTOpOHA Ballero Kyjaka HaXoAMJiach TaM Xe, I1e
paHbIE HAXOAUJICS KOHel 6OJIBIIOro naJsibia.
3anoMHHUTE, HACKOIBbKO Bbl BRITATHBAETE PYKY, U HA
KaKOe pacCcTOsIHNE OTCTABJICH Ball OOJIbLION Nafel;
3aMOMHHB TpedyeMoe MOJIOKEHUE PYKH, Bbl BCEraa
CMOXETe U3MEPATD YIJIBI TAKUM COCOOOM.

[loBTOpSIiiTE H3MEPEHUE YITOBOTO PACCTOSHUA
MeXy CEBEPHbIM U BOCTOUYHbIM HANPaBJICHUSIMH C
NMOMOLIBIO KyJIaKa 10 TeX Mop, NoKa BeJHYHHA 1yTH
He OyaeT B TOYHOCTH COOTBETCTBOBATH
IECTHKPATHOH LIMPHHE KYJaKa. 3anuuiuTe, Kakne
00beKTbl Bbl BUAHUTE, OTKJIaAblBas KaxXAblii
caeayrouuii yroa B 15 rpagycoB ¢ nOMOLbK PYKH.
[Tocne Toro, Kak Bbl HayUHTECh YBEPEHHO
OTKJIa[ibIBaTh YIJIbl C TOMOLLBbIO PYKH, NEpEianTe K
0030pHBIM HAOIIOAEHHSAM (CM. HHXeE).

3ran 5. - O630pHbIe HabmoaeHna (414
y4yalmxcA ¢ 1100bIM yPOBHEM NOAMOTOBKM)

BosbMuTe MCT HyMArd 1 CJI0XKUTE €ro NPOAOILHO
nmonosiaMm. Pazpexsre auct mo crudy, utoObI
MOJIYUHTb ABE AJIMHHBIX OfMHAKOBBIX MOJIOBHHBI
noaocsl Oymard., CKpenute 3TH NOJIOBUHbI JHOKOH
JieHTOil M 0603HaUYbTE HA HUX HATPABJACHNS TdK, KaK
nokasauno Ha puc. GPS-L-9; cerep (N) o003HauacTcs
B IBYX MPOTUBONOJIOXHBIX Yraax, a tor (S) —
nocepeanHe. Perucrtpupyiite  pes3yabTarh
HAOMIO/ICHNUI HA 3TOI CKpeNJIeHHOH Y3KOil mosoce
OyMaru.

HayuuBluuch N0ab30BaThCsl MAFHUTHBIM KOMIACOM
¥ ONPENCTSATh HANPABJICHHS MO KOMIACY, BCTAHbTE
Ha TOM KC MCCTE, KOTOPOE Bbl 3aHHMAaJIH, KOraa
onpesesisiJin HATIPABAeHUs NO Komnacy. 3apucyiite
00'bEK ThI, HAXOAALIHECH BOKPYT BAC, CACIAB UCThIpE
3apPHCOBKH 08'bEKTOB, KOTOPHIC Bbl BUIIHTE B CEBEP-
HOM, HXHOM, BOCTOYHOM M 34aMaJHOM
HAMPABJICHHSIX, YUdllHecs MOI'yT OTMEYaTb JIHooble
ApPYyTHE HANpaBJCHHS, HAXOIAWMCCT MEXOY
YEThIPLM 1 OCHOBHBIMH HAMPABJICHUSIME (HANPUMED,
loro-toro-soctounoe (SSE), cepepo-cesepo-
sanagHoe (NNW), wu T1. n.), wusmepss
COOTBETCTBYIOLHE YMIbl ¢ MOMOLLBK) PYKH.

I 3 o) B C

Puc. GPS-L-9. [1odcomosra 6YMARHOU RONOCH! O3 pecucmpayun
Pe3VIILMAMOs 0030PHbLY HABIOO0eHUT.
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C moMOUIBLIO PYKH MOXKHO H3MEPSATb TakXke H
BpeMs. Tak xak CosiHue nepemertaeTcsi no Hedy Ha
15 rpaaycos 3a 1 vac, no 3axona CoJsiHUa MOXHO
NPHMEPHO OMPEaC/IsiTE BPEMsl B uacax, H3IMepss,
CKOJTBKO Pa3 YKJIaAbIBAETCS [WYPHHA PYKH OT 3ana-
HOTO TOPH3OHTA A0 TOYKH, B KOTOPOH HAXOAHTCH
Coaxue. Ecnu BaM H3BECTHO, B KaKOE BpeMs
3ax0auT CoJTHIE, BBl MOXKETE NPUMEPHO PACCUUTATD
BpeM4 cyToK Oe3 yacon!

Puc. GPS-L-10. Yuawuec st soiempanadioncst G JeHouRy,
OOPAIMUGHIUCY JHOM K CEGEPY.

3ran 6. - ABNAKTCA /v CEBEPHOE, HOXHOE,
BOCTOYHOE ¥ 3anafiHoe HanpasieHnA
abCoNOTHLIMYN USIM OTHOCUTENbHBIMU? (ANA
yyaruxca ¢ nrobbiM yPOBHEM MOAMOTOBKN)

Boliigs  Ha  yaHLY, OTMETbTE  TOYKY,
PACTIOIOKECHHY) IPUMEPHO B JABYX METpPax Haa
MOBEPXHOCTHIO 3E€MJHM (HANPHUMEDP, 3AKPENHTE
KpecTooOpasHLlil $HAK W3 JIMNKOH JIEHTHI Ha
WKOJIBHOM OKHE), YTOObl yUalnecs MOIJIH BCTATh
JIMIOM K CEBepy, BHITSHYBILKCH LEMOYKOH ¢ 3unaga
Ha BOCTOK, TaK, YTOOBl KpailHuil yuawmiics ¢
BOCTOUYHOH CTOPOHbI HAXOAMJICH CTPOrO K HOTY OT
OTMEUYEHHOH TOUKH. Yyaluecs A0XKHbBI CTOATD Ha
PACCTOSHUH BBITSHYTON PYKH OpPYD OT Apyra (cM™.
puc. GPS-L-10).

[IpsmoyronbHukH, 1300paxeHubic Ha puc. GPS-L-
11, 0003KRAYAOT HHAHUBHAYAJIbHBIX YUALIHXCH,
BbICTPOMBLUHXCS B UENOYKY. B34B B pykH KoMnac,
nepBblil yUaUKics OnpeaesasieT HanpapaeHie oT
cedsa 10 oTMeyeHHoll ToukH (TOUYKA HAXOAHTCA
CTPOrO K CeBEPY OT NEPBOT0 YUALIErocd, T. €. yroJ
no komnacy pased (°). Yuaupecsi peructpHupyroT

Cevup

3anap
ocToK

(NN I O o | O

F L T T T T S R R T T T S

Puc. GPS-P-11. Cxema yenouku yuaumuxces, oOpamuauxcs
JIUHOM K ORMLMEUCHROT MOYKe.

sHaueHe «0°» B NPSIMOYroabHHKe, 0003HAYEHHOM
HOMepoM «l». 3aTeM Kaxablil U3 yuamuxcs,
NOCJEA0BATEAbHO, W3MEPSET YroJ MEXAY
HAaMpaBJiEHUEM Ha CEBEP U HANpaBJECHHEM,
COBMaJaloUuIMM ¢ OTMEUYEHHOH ToUyKo#. B mannom
cJlyyae HanpaBJieHHe OYOEeT CMEWATbes K BOCTOKY,
i BCE MOJIYUYEHHDBIE 3HAUCHHS [0JIKHbI COCTaBAATD
ot 0° BocTok 10 90° cerep.

[ToueMy 3HaueHUs, MOJYUYEHHDBIE PA3HBIMH yUallii-
MUCS, cJIerKa OTJIHYAl0TCd 0qHO OT Apyroro? Passe
OHH HE CMOTPAT Ha OOHY H Ty X€ TOUKy? Yribl,
MOKa3bIBAEMble HX KOMMACAMH, OTHOCHTEJIbHBI, T.
€. 34BUCAT OT UX Pa3JIMUHbLIX HHAMBHIYAIbHbIX
NOJJIOXKEHHIA.

3ran 7 - Hanpasnenune, yka3biBaemoe
KOMMacoMm, OTHOCUTENIbHO, T. €. 3aBucuT OT
nonoxeHna Habn[arena (4714 yvyaluxca
C 1106bIM YPOBHEM N0ANOTOBKM)

B npakTHYeCKOM OTHOLICHHH, CEBEPHBII W OXHDBIN
MATHUTHBIE NOJK0CAa 3C¢MJH HEMOABHXXHBL U
pPACOJIOXEHBl PAAOM ¢ reorpad)uueckuMu
CEBEPHBIM M HOXKHBIM NOJIKCAMHU, COBNAIAIIHUMH C
OCbH) BpallieHUsl NJIaHeThl. B OTCYTCTBUM APYIHX
BO3ACHCTBYIOLWHNX HA HEC MArHUTOB CTpEJKa
KoMnaca YCTAHABJIMBAETCH B MNOJOXEHHH,
COOTBETCTBYIIIEM HaNpPaBJIEHHID OT HXHOMO K
CEBEPHOMY MArHHTHOMY NOJAKCY 3eMJH, T. C.
YK&3bIBAET HAa CCBEPHBIH MArHHTHBIH MOJHOC.
(MarauTHble moJca 3eMAH HE CMELWATCS Ha
JAMETHOE PACCTOSHHE B TEUEHHE XM3HH OAHOTO
MOKOJICHHS JTH/IEH. )

Puc. GPS-L-12. Hanpacutenue na cegep, onpeodessiemoe
@ PUBAUHIBIX MOUKUX ROGEPIHOCIRY 3eMillt.

MarsuTHble noJiroca 3eMJIH KaXyTCs HENOABHX-
HpiMH. TeM He Menee, Ha0 1lonaTe b, HAXOMALLHITCs
HA 3KBATOpE, 3aABUT, UTO HalNpaBJIeHHE HA CEBEP
COBRMadaeT ¢ NPsMOi, kacaTe IbHOH chepe 3emutn,
TOrga Kak Apyroi Had.togaTeslb, HaXomsuiics
MocepenHe MEXAY IKBAaTOPOM H CEBEPHBIM
NMOJIFOCOM, 3a5BHT, UTO B €r0 CJy4ae HAMPABJICHHE
Ha ceBep TaKXe COBMAIALT ¢ NPsIMOIl, KacaTesILHOM
K ccepe 3emau. [lpn 3ToM 2TU aBE MpSMBIC HE
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napaJijie AbHblI (c™m. puc. GPS-L-12).
CnenoBaTeibHO, OHH He YKa3bIBAIOT B OOHOM H TOM
JKe HampaBJieHud. Bo3bMHTE I100yC H OTMETbTE
HECKOJIbKO IYHKTOR B Pa3JIMUHBIX YacTsX cBeTa. Bol
YBUAUTE, UYTO HAMPABJICHHE, HA3bIBAEMOE CEBEPHBIM,
3aBUCUT OT PACMOJIOXEHUS MYHKTA, B KOTOPOM
onpeaengercd 3To HanpapJjeHue. CrenoBaTesbHO,
CEBEPHOE, IXHOE, BOCTOYHOE M 3anaaHoe
HampaBJICHUS] — OTHOCHTEJIbHbIE HampapJicHus. OHu
OMpPEAEIATCS MOCPEACTBOM OTKJIAJIBIBAHUA YT/
OT HaNpaBJICHHS HA CEBEPHBIH MarHUTHBINH NOJOC
OTHOCHUTEJ/IbHO MYHKTa. B KOTOPOM TPOH3BOAUTCS
M3MEPEHHE.

Boctok
90"

Lel]

1

80
APYrAA

a
B \[[KONA
||

Puc. GPS-1L-13. Hanpassienist om Qustd K -KoJe pas2auiiisl 01
PABTUMHDLY VHAQUUNCSH,

HdanbHeimue npeanocbyiku. Hanpapienus He
00513aTebHO YHHKAJTbHBI, T. €. MOTYT COBMNAAATh.
K xakum npodaemam 3710 npusoaut? [las
HABUT'ALMH MEXAY ABYMS CJIy4ailHO BbIOPaHHbBIMH
MyHKTAMH TpeOyeTcsd H3BECTHAss HEMOABHIKHaS
Touka orcuera. Ecam nanpaBsiennst coobuwarorcs

HaOJogaTesd, HaxXomsIMMcd B Pa3iHuHbIX
NYHKTaX, OHM AOJAXHBI TMPEABAPUTEIIBHO
COrJ1acoBaThH pacnoJioxKeHue KaKOii-ToO

ONMPEIEJICHHOI TOYKH, MO OTHOWEHHIO K KOTOPOH
OHU CMOTYT ONPeesIaTh CBOE NOJT0XKEHHE. UHAHBY-
AYyaJIbHbIE HCXOAHBIE H KOHUEBBIE TOYKH MAPUIPYTOB
(Hanpumep, MYyHKTbl OTIPABJIEHUA W HA3HAUEHHS
TOProBOro MyTH) NO3BOJIAIOT NPUMEHITH a0COMIOT-
HYHO (HENOABUXKHYIO) CHCTEMY OTUETa, HANpHMep,
CHCTEMY KOOPAHMHAT, HAHECEHHYIO HA KapTy.
IlupoTHO-AOJATOTHAY CHCTEMA KOOPAMHAT
IPEACTaBJISET COOOH TaK Y0 HENOABHXKHYHO CHCTEMY
oTyeTa a5 cpepHueckoil MOBEPXHOCTH Haluei
TJIAHETHIL.

[lob3ysach 3apucoBkoii # Kaptoit Ha puc. GPS-L-
13, pa3bACHUTE yyalnumcs NOHSATHS
OTHOCHTEJ/ILHOTO H abCOJTIOTHOTO HANpPaBACHHS M
OTHOCHTEJIBHOrO H a0COTHOTHOrO MECTOMOOKEHU I
(CM. rsioccapuii). YBeJMUCHHOE H300paKEHHE TOH
XK€ KapThbl BKJIKOUEHO B MPHJIOXEHHE K ITOMY
pasaesy pykoBoacTsa. Bl MOXeTe H3rOTOBUTD €€
KOMUH ¥ Pa3naTh HX yUYaLIHMCS.

OnuwmTe, B KAKOM HANPABJICHUH Bbl BO3BPAILACTECH
3 UIKOJTBI JOMOH. 3aTeM OMULLUTE, B KAKOM Hamnpas-
JIEHHN Bbi BO3BpAllaHCh Obl AOMON W3 Apyroii
wkoabl. [loroMm 3apaiiTe Bonpoc: «B uem
3aKJIIOYAETCS  pa3HHUa  MEeXAy  ITUMHU
HAIpaBJICHUSIMU?»

3aranaka, oTHocsAIAasCA K HanpaBJ1eHHAM. HekTo
CTPOUT J0M. Bee Hapy XHble cTeHbl [OMa o0palleHbl
Ha tor. K gomy moaxoaut measeas. Kakoro usera
arot Measenb? (Ortset: Oenoro. Ecan Bce cTenbl
JoMa oOpalleHbl Ha KT, 3TOT AOM JOJXEH
HAXOAUTHCS HAa CEBEPHOM NMOJTIOCE. A 34 NOJISIPHBIM
KPyroM oOHTaKT TOIbKO Oesble MeaBeau. )
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3ran 8.- Onucanne MecTononoxeHna (AnA
yyaLmnxca ¢ JrobbiM ypOBHEM MOAMOTOBKM)

Tpedyerca BRECTH 4OCOMOTHBIE CHCTEMbI OTCUETA
AJ1s OMUCAHHS MECTOMOJIOXKEHHH pa3JAHUHBIX
MyHKTOR. Yualuecs pa3oBLIOT MpOiiaeHHbIH paHee
Marepuas, 0TBeuast Ha BOMPOCH «[ e s1 HAaX0X yCb»
u «I'e HaxoauTCst TOT HJIH HHOH 00beKT?», a TaK Xxe
noiimyt, uto Bonpoc «I'me?» TpedyeT HOCTATOUHO
ONMpenesICHHOTO Pa3bsICHEHUS, NMO3BOJIAIOIETO
OIHOBHAYHO COOOIATh APYTHM O MECTOMOJIOKEHUH
YCJIOBEKA HAM MYHKTA. YUdIMHUXCS TPOCHT
YKa3bIBaTb HAMPABJICHHSI C HCTIOJIb30BAHNEM KaKOIi-
TO COMTACOBAHHOH CHCTEMbl OTCUETA HJIM CUCTEMBbI
KOOPAMHAT, @ HE OTHOCHTE/bHO HX COOCTBEHHOrO
MECTOMOJIOKEeHHS. TaAKUMH CHCTEMaMH OTCUCTd
ABJSAKOTCH KapTEIHAHCKAS (MIPAMOYTrOAbHAS)
CHCTEMA KOOPAHHAT (CUCTEMA KOOPIMHAT ¢ OCAMH X
U Yy, HCIOAbRyeMas B rcoMeTpuu u asrebpe) u
LIMPOTHO-A0rOTHASI CHCTEMA KOOPAMHAT.

[TycTb ABa yuawmxcs, Kax ablil 13 KOTOPbIX AEPXHT
B PYyKax LIAXMATHYIO JOCKY, BCTAHYT CIIMHON Apyr
K APYry TaK, YTOO HU OJHH H3 HKX HE BHOEJ AOCKH
apyroro. laiite ofHOMY W3 yUalMXca ABE IALIKH
1 IONPOCHTE €ro pa3MECTHTD HX B JIHOOBIX KJIETKaX
€ro WaxMaTHoil fockH. He npcabsiBags HUKaKux
APYTHX TpeGOBaHUH, NONPOCHTE 3TOTO YUALIErOCs
ONUCATDH APYrOMY YUallEMYCHd Pacnog0oXCHHE
LIALICK Ha A0CKE TAK, UTOOB APYroil yualmiics Mor
PACTIOJIOKHTD ABE APYTHE LWALIKH B TEX XC KJACTKAX
Ha cBOEH nocke, [TOBTOPUTE 3TOT IKCMEPUMEHT,
HAuYnHas CO BTOPOro yvyaulerocs.,

Onucanue MeCmonoJoReHI st WAUIeK.

Ob6cyauTe, xakum 00pa3oM ITH [Ba y4dallMXCs
coo0LIatoT ApyF Apyry uudopmaunio. Kakum obpa-
30M  OHW MOTYT OOBSCHHTH OPYT ApPYry
pacnosiokeHne newek Ha gocke? Yrto mosponser
TOYHO OMMCATb MX MOJIOXKEHHE, U KaKOo#l BOMpoc
CBSI3dH C HAUGO/IbLUMMMY 3aTPYAHSHUAMHU?

3ran 9. - Yucnosoe onucanmne
MECTONONOXEHNA (AJ1A yYaLnXCA
CO CPEAHUM 1 BbICOKUM YDOBHEM
nogroToBKu)

Haunecnte undpoBble METKH Ha MUJIJIAMETPOBYIO
OyMmary MM Ha pPacUCpUCHHYH KOOPAMHATHYIO
CeTKy TaK., Kak mokaszaHo Ha puc. GPS-L-15.
[TonpocnTe yvyawmxcss HalTH TOUKY, NMOJIOXEHHE
KOTOpOI#i ONHCBIBAETCS KOOpAHHATaMH (1,2), npHueM
IEPBOE YHCA0 YKA3BIBAET PACCTOSIHUE, KOTOPOE
CAEAYET OTJOKHUTb OT HYJE€BOHl TOUYKH MO
FOPH30HTANbHON OCH, 4 BTOpPOE YKa3blBACT
pacCTOstHHE, KOTOPOE CJACAYET OTJAOXHUTH OT
HYJIEBOH TOUYKH MO BEPTHKAAbHON OCH.

¢ 1 2 3 4 § 13 7 3 ]
Puc. GPS-L-15. Pasmemrka koopdunamnon Gymacu.

0 1 2 3 4 5 6 7 3 8

Puc. GPS-L-16 Pesysismam nocmpoenist Bpocmoco

3areM MOpPYUHTE yUYalHMCsl HAUEPTHTh MPOCTOi
rpacdbuk, MpoOBOAS NpsIMble JHHHH OT OJHOM
OIUCHIBAEMOH KOOPAMHATAMH TOYKH IO APYro# (cMm.
puc. GPS-L-16).

Ot (4,1) no (4,4)0r (4,1) no (5,2)0t (5,2) no
(5,5)

Ot (1.4) mo (1,1)Or (1,1) no (4,1)Or (1,4) go
4,4)  Or(1,4) no (2,507 (2,5) oo (5,5)01
(4,4) mo (5,5)
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Obcyaure ¢ yyawuMHucs, Kakagd HHQopMauus
HeoOX0AHMA ISl HAXOXKEHUS TOUYEK B CUCTEME
KOOpAMHAT M nocTpoenust rpacdukos. Hanpumep,
A MOCTPOCHHS OOHOTO OPSIMOTO OTpelKa
HeoOXOAHMO HATb KOOPAMHATH HAUAJILHON H
KOHEUHOI TOUCK ITOTO OTPE3KA.

BosbmHuTeE elile OuH JTHCT MHJIJIMMETPOBOI Oymaru
Han OyMard, Ha KOTOPOH HAYCpUEHA CUCTEMa
KOOPAMHAT, ONpeenTe NoJ0oKeHHe TOUKH (7,4) u
HAYEPTUTE C MOMOULIBK UHPKYJSl AYTY, paauyc
KOTOPOH PaBEH ABYM KOOPAMHATHBIM EAHHULAM.
YcravoBuB ocTtpue uupkyas B Touke (1,1),
HAYEPTHTE OYT'Y C PaAHYCOM B MSATh KOOPAHHATHDIX
eHHHL, MEepeceKkaoulyto neppyt ayry. Hakoxeu,
HAYEPTHTE TPETHK [AYry, ¢ PAAHYCOM B MATh
KOOPAHHATHbIX €AHHHL, YCTAHOBUB OCTPHE LHPK Y15
B Touke (8,0). B KaKHX TOUYKaX MECPCCEKAKOTCS ITH
ayru? Cxkosibko ayr TpedyeTrcd msis TOFro, 4ToObI
OMpPEAe/IMTh MECTONOIOXKCHHE OAHOI TOUKuH?

[Ipeanonoxum, 4To ¢ NOMOLLbK KAPTE3HAHCKMX
KOOPAMHAT, NpuBeaeHHbix Ha puc. GPS-L-1, noaro-
TABJANBAETCS KAPTa YACTH OKEaHa, M UTO CTOPOHA
KaXJ0il KBaAPATHOH KJETKH CHCTEMbl KOOPOMHAT
COOTBETCTRYET PACCTOSIHUIO, KOTOPOE PaJHOCHTHA
MPOXOAHT 34 OAHY MHJIJIMCEKYHAY.

Taoauya GPS-L-1

Bpems nepememenus curuania

Kon-go
KopabéasMecTonosiokeane MHIUIHCEKYHA
«Anexcauapusi»(0,0) 4,0

«Kopcuka» (1,5) 2,0
«LI}O);I)Ky» (6,3) 35

Mecmononoxenue kopabneu u spems, neofxodumoe 013 moco,
umobbt cucnan «beunbpudia» docmue kax0020 us kopabei.

IIupora Hoirora
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Haunmenoranue

36°C 139°B
60°C 30°3
27T°HO 109°3
90°LO 0°B
90°FO 180°3

Baie mecronosioxenue

MecTono10xXeHHe
NPOTHBOMOJIOXHOTO MYHKTa

Ta6.auya GPS-L-2. Hyuxmol, pacnoaoxeiinnte na cobyce

B Mope HaxoasTcs Tpu Kopad/is: «ASeKcaHapHs»
B nyukTe (0,0), «Kopcuka» B mynkre (1,5) n
«roaxy» B nyHkTe (6,3). PagucT Kax aoro u3 aTux
kopabaelh npunuMaeT cHruaa  OCACTBHA,
nepeaanHblii YeTBEPTHIM KopadJjieM, «bellHopHIK ».
Peructpauust BpeMeHH, YXO4sWEro Ha mnepegauy
curHana OencTBus oT Kopadasi «belHOpHIK» 10
Tpex APYrux Kopadsiei, KOTOpble MOTYT MPUITH EMY
Ha MOMOIlb, MOMOXKET HABUIATOPAM 3THX KopadJieii
ONpeaeUTb NOJ0KEHHE Kopahasn «belHOpuaK».
MoxeTe 14 Bbl HailTHE KOpa0Jb, KOTOPbLi TepnuT
Oencraue? (M3MepeHue BpeMeHu nepemaun CUrHasa
ABJISIETCS OCHOBOW PATHOJIOKALMH W TTI00AIBHOrO
CMYTHUKOBOT'O MO3UUHOHUPOBAHHUS.)

3ran 10. - Onucanne reorpagpm4eckoro
MECTONONOXEHNA (1A YHaLUNXCA CO
CPEeAHNM 1 BbICOKUM YPOBHEM NOLrOTOBKU)

Ha rnobyce nuHuu, HampaBJeHHbIE C BOCTOKA Ha
3amag, COOTBETCTBYIOT NOCTOSIHHLIM LIMPOTaM, a
JMHUK, HanpaBJeHHbiE ¢ ceBepa Ha T,
COOTBETCTBYIOT MNOCTOSHHBIM  AOJITOTaM.
[onpocute ywawnxcsd oOCYAHTb, B UeM COCTOHT
CXOACTBO 3THX JIMHUHA C JIMHHAMU, UCTIOJIb3YEM bIMH
B KapTe3HaHCKOH (MpSAMOYrofbHOi) cucrteme
KOOpAMHAT, H 4eM OHHW oTsanvatorcs. Haligure
NYHKTbI, NepevncaeHtbie B Tadauue GPS-1-2.

BosbmuTe rnodyc 1 HailguTe NYHKT, B KOTOPOM Bbl
Haxontech. OueHnTe 3HAUEHNA WHPOTHI H A0TOTbI
JTOro NMYHKTA, S Ha I100Yyc. 3atem HailnuTe Ha
riofyce NyHKT, IPOTHBOMOJIOX HbII BalIEMy MECTO-
NOJI0KCHURO, H OHEHUTE €ro WHPOTY U goaroty. Kak
COOTHOCSITCS WIHPOTHO-AOJTOTHBIEC KOOPAHHATI
3THX OBYX NPOTHBONOJIOXHbBIX MYHKTOB?

IIpumeuanne: Ha atanax 8, 9 u 10 pazpscusorcs

KOHLIEMLWH, CXOAHbIE ¢ KOHLCHUHAMH,
M3JIOKEHHBIMH B OMNHCAHUH yUueOHOTO 3aHSATHA
«Tpexmeprnoe modenuposdiue» B pasaelie
«H3yuenue seMHOCO NOKPOGU U OUOSIOCUMCCKUEC
UCCTTEQ06UNUST .

AgantaumAa matepuana anA yqawmxca
MAAAWNX U CTaPLINX KNACCOB

B oTHOWERNN yyaluxes MAaALKX KJAACCOB MOTYT
OKa3aTbes Boee UenecOOdPa3HBIMU KaueCTREHHbIC
ONMUCaHUs pesyabTaToB M3mepenuii. Hanpumep,
YKa3blBAEMOE KOMIIACOM HAMPABJIEHHE MOXET ObITh
0osee MOHATHBIM, €CJAM €ro HaiblBATH
HANpaBJIEHUEM Ha CEBEpPO-BOCTOK, 4 He
HanpasJIeHHEM Noa YoM 45 rpaaycor K cerepy. B
OTHOLIEHHH YYALUUXCH CTAPIIHX KJACCOR MOXCT
OKa3aTbhCsl UESIECOO0PA3HBIM NPHUMCHEHHE MHOTHX
KOJIHYECTBEHHDIX METOAOB  OLUCHKU W
aHaMTHYeCKUX MeTonoB. Hanpumep, yvawuecs
CTapLUKX KJ1ACCOB MOTYT IOJIb30BaThCs TEOPEMOil
[lucbaropa, onpenensis paccTosHUS MeXay
NYHKTaMH B CHCTEME KOOPMHAT HA MIOCKOCTH.

Ouerka ycnexoB yqaumxca

[lopyuyHTe yyamumcsa onpeaesiuTh HIHPOTY H
AOJTOTY pa3/ii4HbiX TOPOAOB H ApPYrHX
reorpaduueckux nyHkToB. HaiiTe uM cnucok
ropofioB H MOPYYHTE MM 3aMHCATh HWIUPOTY H
AOJITOTY KaXXAOro U3 3THX ropoaos. Kpome Toro,
NOpYUHTE UM ONPEACJHTH PACCTOAHHS MEXIY
reorpapHYeCKuMHU NyHKTAMH.
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UccnepoBanua ¢ nomoLLbro GPS
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UccnepoBaHua ¢ nomolbro GPS

JIMCT perucTpanyvu KOOPAMHAT yYaCTKOB

[lorpedyeTcs Kak MHHUMYM OfIMH 3K3EMJIAP JIMCTa PErHCTPAIMH KOOPAMHAT YUACTKOB B PaCUeTe Ha KAk bl
13 YUacTKOB HccseaoBannii 1 ordopa 00pa3los, nenosbsyembix B pamkax nporpammbl GLOBE. [poussens
noJsieBbie n3Meperus ¢ nomownsto GPS n ycpenHip KoOpaHHATHBIC JAHHbIC, 3aHECHTE PE3YJIbTAThl HA OOUH U3
JcToB peructpaund gaHHbix GPS u 3arpysute ux 8B 0a3y aaHubix nporpammbl GLOBE. C 3toii Leibio MOAHO
BbI3BaTh CTpaHHiy BBoga AaHHbiX GPS ¢ ocHosHoll anpectoit crpanuurs nporpaMmbl GLOBE B cetn World
Wide Web (http://www.globe.gov). 3arpy3uTe nonyueHHble JdHHbIE, OTHOCAWIHECH K KaXOAOMY H73
UCTMOJIb3YEMbIX BAMH YUacTKOB (aTMOC(EPHBIX HCCCNOBAHNH, H3YUCHUS 3EMHOIO MOKPOBA ¥ OMOJIOTHUCCKHX
HCCJIEIOBAHMI, THAPOJIOFHUECKHX HCCTICAOBAHHI, ONpe/Ie/IeH st XapaK TEPHCTHK MOUBbI H H3YUCHHS BJAXKHOCTH
TMOYBDI, & TAKKE Balleil HIKOJbI). 3arpyKaeMble AaHHble cJieayeT okpyrasaTh a0 0,01 MUHYTBI, B 3aBUCHMOCTH
OT NoKazaHuii Bawero npueMunka GPS.

Tun yyacrka

(arMocdepHbIX HCCCAOBAHUN, MMAPOJIOrHUYECKHX HCCEAOBAHUI U T. 11.)

Onucanue yyacrka

(ne 6ostec 25 cUMBONOB)

Yepennennoe 3Hayexnmne wnporsi

(LIeJIOUHCJIEHHOE KOJTHUECTBO I'PAIYCOB, KOJHYECTBO MUHYT TIOCJIE 3ANSITOMH, CeBEPHOH NI FOXKHOIT (N/S)
ILIMPOTDI )

YepeprHenrnoe 3HayeHne BOATOThI

(LEJIOUHCEHHOE KOJIHUECTRO IPaaycoB, KOJMUECTRO MUHYT NOCJIE 3amsiToii, BOCTOUHONH uam 3anaanoi (E/W)
JIOJITOThI)

Bpemsa BbINONHEHNA NepBOro HabNHOBEHNA
Yacor, MUHYT U CeKyHI BcemupHoro spemenn (UT)

Tun npueMHnKa
Magellan Trailblazer XL 1 Homep Ha apsbike UNAVCO

HJIH

HOMED MOACIH H3TOTOBHTEJIS M CEPUItHBI HOMED
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PaboTta ¢ yrnamwm

lpeaxnasHayenmne 3aHATUA
O3HaKOMJIEHHE yYalllUXcsl ¢ KOHLEeNnuueii yria.

JleMOHCTpaLus TOro, Kakum 00pa3oM LIUPOTHO-
HOJITOTHASI CHCTEMA KOOPAMHAT BO3HMKJIA HA OCHOBE
YIJIOBBIX H3MEpeHuii 3eMn.

JleMOHCTpaLHs YIJIOBbIX BEJJHUHH MEHBLIE OJHOTO
rpagyca, HeOOXOOMMBIX /15l H3MEpEHHil B paMKax
nporpammel GLOBE.

JleMOHCTpalns METOJOB PerncTpauud u apudme-
THYECKOTO PacyeTa pa3JIMuHbIX YIJIOBbIX BEJTHYHH.

O63o0p

Yyauuecs 3HaKOMATCS C METOQAMH BbIBOJIHEHUS
apndMETHYECKUX ONepaunii ¢ YIJIOBbIMU BEJIHYH-
HaM#{ U UX ycpeaHeHus. OQHOBPEMEHHO OHH
JHAKOMATCSH C €AMHHLAMU U3BMEPEHUs YIJI0B
(rpagycamH, MHHYTAMH U CEKYHIAaMH), METOAAMHU
npeo0Gpa3oBaHus YIJIOBBIX BEJHUWH B rpanycax,
MUHYTaX H CEKYHIaX B NECATHYHBIE IPagychl, U
NPHUKHBL, 110 KOTOPBIM Tpedyercs Takoe npeodpa-
30BaHue.

MpogonxurenbHOCTh

Ot ogHOTO 10 TpeX KJIACCHBIX 3aHATHH, B 3aBHCH-
MOCTH OT BbiOpaHHOro yuuresnem odbema MaTe-
puaJa.

Yposeﬂb noaroToBKy yvallnxca

CpenHuii (MpOMEXyTOUHBIH) H BBICOKHI.

L SR e

BaxHehlne koHyenyumn

Yranl A3MEPANOTCA B rpaaycax, MHHYTaXx H
CCKYHIAAX WJIW B ACCATHYHBIX rpanycax.

[puemHuku GPS yKa3biBatoT yrvioBbie BEJTHYHHbI
B Fpafycax u MUHYTax.

Hasbixkn
Ilpeobpaszosanue yIJIOBBIX BEJIMYHH,
Bblpa)l(eHHbIX B rpanycax, MHUHYTax H
CCKyHpOax, B yl“JIOBbIG BCJINUNHDBI,

BbIPDAAKCHHBIC B NCCATHUHBIX Ipaaycax.

CrroxeHue M 8bluumanue YIUVTIOBBIX BCJIMYHH,
BbBIPAKEHHbIX B Ipaycax U MUHYTax.

.chebrteﬂue YIJIOBBIX BEJIMUUH, BbIPA’KCHHDIX
B rpafycax v MUHYTax.

Marepuansi 1 MHCTPYMEHTbI

He tpeGyiorcs. (KanbkyasaTop, BhITOHSIOLIHIA
ONEPANHYU CJIOKEHUS U BBIYUTAHNS, HOBBOJIUT
YCKOPHTb apH(PMETHYECKHE ONEpalHu. )

lMoaroroBka
He tpebyercst.

lIpeaBapurensHbie ycaoBuA

HaBbiku cioxenust, nejicHus, BbINOJIHEHHS Onepa-
UM ¢ AECATUUHBIMA APOOSMH.

EovHnubl namepeHun
YrNOBbIX BEJINYUH;
rpapychbl, MUHYTbI U
CEeKyHAbI

Tpeanockinku

Yron — BEJIHUMHA, H3MEPSIOIAS PACCTOSIHHE NO
OKDYKHOCTH. Yros oGpasyercst AByMS JIMHUSIMH,
HAYUHAKOILMMUCS B OJHOI TOUKe.

Yrapl nognaroTes HiMepeHuo. Eannunb u3mepenus
YrJOB HasbiBaOTCs rpagycaMu. OKpy KHOCTh
pazpensercs Ha 360 rpagycos (360°).

Ha puc. GPS-L-18 u GPS-L-19 mnoxazanm
pa3JIHUHBIE BUABI YTIOB.

lMogroroBka n npoBeaeHne 3aHATUA

[Topyunte yuammmcsl HApUCOBATh KPYTJblil OHPOT
H «pa3pe3aTh» ero Ha BOCEMb OJWHAKOBbIX YacTeil.
CnpocnTte nx, kakoii yroa odpa3yerca cTOpOHAMH
KaXI0ro i3 BOCbME KYCKOB nupora: 360°/8 = 45°,

HekoTopble i3 yualuuxest MOrYT paspesaTh «upor»
HCCUMMETPHUHO, He 4epe3 UeHTp. Jpyrue moryr
paspesarb ero Ha NpsMOYroJibHble YacTh. PasHble
yuawecs MOryT AeaaTh pasJilyHble JOMYIHICHHS.
Ob6cyanTe mWOAYyYEHHbIE MMH  Pe3yabTaThl,
Honpocure ux paspesars Ty ke gurypy Ha 4, 10 i
12 oguHakoBbix yacteii. B pesysabTaTe A0J1XKHbI
NOJYUYHTBLCH PAAHaAbHO CHMMETPHUHBIC «KYCKH» €
BEPUWIHHOH B LUEHTPE «THPOra», CTOPOHbI KOTOPbIX
obpasytoT yrast B 90, 36 u 30 rpagycos.

JlononHuTENbHbIE
cBegeHuda ob yrnax

Tpeanoceinku

Hoarora ¥ wupoTa — YIJbl, U3MEpIeMbIe MO
OKPY>XHOCTH, ONHCBIBAOLLIEN OCh BpauleHHs Halueli
MAAHEThl, U MEXAY 3KBATOPOM U MOJIOCAMH,
COOTBETCTBEHHO. KOHTHHEHTH IO CBOEMY Pa3Mepy
MOTYT COOTBETCTBOBAThH AECATKAaM I'pagycoB
LWUPOTHl M AOJATOTHL. TeM He MeHee, B CJAyuae
HeDOJIbIUMX PAaCcCTOAHMI, TAKHX, KaK AJ1HA YYacTKa
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280°
45°
90°

e
<
60°
; 90° Puc. GPS-L-18.
\30 / Pasnuunnte yoJibnl.
360°

Puc. GPS-1.-19.
Hexomopuie
0COGbLIC VeIIbl.

HcCaAe0BaHUi, HCOJb3YyeMOro B NporpaMme
GLOBE (30 x 30 mMeTpoB), yrJi0Bbi€ BEJIHYHHBI
IWHPOTBI U JOJICOTHI COCTABASIOT A0JTH Fpaayca H./in
TOJIBKO HECKOJIBKO CEKYH AYTH.

Mauple yriabl. MHoraa Bo3HHKaeT HEOOXOANMOCTD
B U3MEPCHUM YIJIOB, BEJIMUUHA KOTOPBIX MEHbLE
oaHoro rpagyca. Kaxablii rpaayc pasaessercs Ha
60 MIHYT. MOXHO €Ka34aTh, YTO OAHA TPEThS YaCTh
rpaayca pasHa 20 muHyTaM. MHoraa roBopsit, uto
yroJ pageH 20 «MHHYTaM AYTH», UTOObI HE MyTaTh
€AHHULBI U3MEPEHUS! YIVIOB € CAHHULAMY H3MCPEHHS
BPEMEHH.

HecmoTpda Ha To, uTo JlyHa HaxoouTcs Ha

457~
89°

Puc. GPS-L-20. 1/2 ¢padyca =30 munyman; Costnye u JIvna.

paccrosiiuu 384 500 KUIOMETPOB OT 3eMJIA H UTO
ee quaMetp pased 3200 KusiomeTpam, ee yraoBas
BEJIMYHHA, AJ HAaOogaTesst, CTOSIMEro Ha
NMOBEPXHOCTH 3EMJIH, COCTABJISIET HOJIOBHHY
rpaayca, uau 30 munyT ayru (cMm. puc. GPS-L-20).
NuTepecHoe coBnageHne 3aKJII0YAeTCd B TOM, 4TO
ConHue, 3Be3zga guamerpom 1,3 MHJJHOHA
KHJOMETPOB, OTCTOAWAs OT 3eMau Ha 148
MHJIJIHOHOB KHJAOMETPOB, HMEET TaKyK Xe
YIJIOBYIO BEJIMUMHY [IJ1S1 3€MHOTO HabJiomaTeis.
(Umenno noaroMy JlyHa MOYTH TOUHO 3aKPBIBACT
CosHue Bo BpeMs 3aTMeHus.)

C uesiblo U3MEPEHNS ellle MEHbUINX YIIOB KaX aast
MHHYTa AYTH gesuTtcst Ha 60 uvacreil, KoTopbie
HA3BIBAIOT CEKYHAAMHM MJIH CEKYHIAMH IYTH.

ACTPOHOMbI, ONUCHIBAIOLINE HEOECHbIC SIBJICHHS B
YIJIOBBIX BEJHUMHAX, MCNOJIb3YIOT TPagycChl,
MHHYTHl W cekyHabl. B MomeHT Haubonbluero
npuoMKeHnst K 3emae, miadera Hnurep umeer
yIJIOBYK) BEJIMUMHY, COCTaBJSIOUYIO OKoJio 47
CEKYHJ AYrH. DTOT yroJ HACTOJbKO MaJ, 4To
FOnuTep BbIMIIAUT B rAasax OOJBIIMHCTBRA JIHoaCH
TOUKOI Ha Hebe, HO TpH HabJIIoaCHUH B HEOOIbIIONH
TeJECKON MM JaXe B OWHOKJIb MPUHUMAET opMy
ancka. Takyro e yrijioByl BeJIHUMHY HMEET MOHETa
ass Habsropatess, pacCMaTpPHBAKIECTO €€ ¢
Apyroro kKoHua yTo0IbHOro noJis.

[TpuMep YHCA0BOrO BHIPAXKEHUS PACCTOSIHHS B BUIE
YIJIOBON BEJIHUHHDBI: PACCTOSHUE MCXIY OBYyMS
3BE3AAMH NO OKPYXKHOCTH Heda COOTBETCTBYET
TpexKparHoH wupuHe JIyHbl, TO €CTb paBHO |
rpaaycy, 30 muaytam u O cekyna. Takas yrnosas
BEJIMUMHA 3aNHCBIBACTCS CJICOYIOINM oOpasoM: 1°
300",

[louemy cymecTBYHOT rpaaycbl, MHHYTbI U
CeKYHIbl; 3aaua

3ema9q coBepiuaet noJiHblii o6opot Bokpyr CostHia
3a 365,25 ang. JlpeBHre aCTPOHOMBI 3TOTO HE 3HAJH,
M COCTABJASIAM CBOHM KaJCHOAPH HA OCHOBE
HabJTIofeHNi 3a noJioxeHuem HebecHbix Tea. OHu

1°= 60' %= 30'
i + i
T X T "
Nyna ConHue
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3aMETHJIH, UTO 3Be3dbl H oOpasyembie HMH
CO3BE3IKs NEPEMEILAOTC 110 Heby M0 Mepe CMeHbl
BPEMEH T0f1a, H YTO 0 BO3BPALUCHHE CO3BE3Hs B
TO X€ MECTO Ha HeOe, KOTOPOEC OHO 3aHMMaJo
paHbllEe B TO XK€ BpPeMs HOUH, IPOXOOHT MPUMEPHO
360 aueil.

logroroBka un npoBeneHne 3aHATHUA

Tpucra wectpaecsar (360) — ymobuoe uucso, ¢
KOTOPBIM JIETKO BBINOJIHATL apupMeTHUECKUE
onepauui. OHo feamTCa 03 0CTaTKa Ha MHOXECTBO
APYTHX YHCeJI.

[lopyuuTe yuamumcs COCTaBHTb CIHCOK I€JbIX
yuces1, Ha Kotopble 360 menuTcs Oe3 ocrarka, W
MOMBITATHCS MOSICHUTD KYJAbLTYPHOE, HCTOPHUYECKOE
u dui3nyeckoe 3HaueHue aTUX yncesl. Hanpumep:

2 12
3 15
4 (Bpemenu roga) 18
5 (monouHa 10) 20 (maabues pyk W Hor)

6 24
8 30 (npuGa. KOJHYECTBO
9 CYTOK B JIYyHHOM MecsLe)

10 (naabues) 90 (npud. KOJMUECTBO
JIHEH

B OJHOM K BapT'd.)'lC)

Tax Kak ABHXKEHHE MO OKPYXHOCTH LHUKJIHUHO,
noao0HO CMEHE BpPEMEH Troda, OKPYXHOCTh
pazgenuau Ha 360 rpagycoB. B Teuechue
AJMTEIBHOTO BPEMEHH CUUTATIOCh, UTO FOJ COCTONT
u3 360 gueil.

U3mepeHue 3emnu yrnamu

lpeanoceinku

B cBs3KM € TEM, UTO HalLa NJIaHETA UMEET Chepruec-
KYK OpPMY, Mbl MOXKEM H3MEPATH PACCTOAHUS Ha
€€ MOBEPXHOCTH C NMOMOLIbK YIJOBbIX BEJIHUMH,
OTCYMTBIBAEMbIX O OTHOLIECHHIO K UEHTPY 3eMJIH.
OnuH rpagyc cOOTBETCTBYET paccTosiHuio B 111 kM
Ha 3aKpYTJeHHOH MOBEPXHOCTH 3eMJH. BTo
paccTostHue 0OJIbLLE, YEM PACCTOSHUS, HAa KOTOPbIE
Aoau  o0biuHO mepememianuck. IlodTomy
HCHO0JIb3yeTCs MEHbLIAS YIV10Basd BEJIMUMHA: IPaayc
ObL1 pazpesiedH Ha 60 munyt. OgHa MUHYTA OyTH
3¢MHOH MOBEPXHOCTH pPaBHA OJHOH MOpPCKOW
(HaBMrauMoHHoi) MuJie (okoJsio 1,8 KM), H MOpAKH
N0JIb30BAJIMCh MOPCKMMHU MUJISIMH U1 U3MEPEHHS
paccTosiiuil B TeueHne BeKoB. CKOpOCTb, paBHas
OJIHOH MOPCKOH MHJIE B Yac, Ha3bIBAETCS Y3JIOM.
Hecmorps Ha TO, YTO METPUUYECKUE EAMHHIIBI
NOJIYYUJHN BCEMHUPHOE pacnpoCTpaHeHHEe H
NPU3HAHUE, KAK MOPCKME MUJIM, TAK H Y3JIbI BCE S
HCNOJb3YIOTCS B MOPCKOM JleJi¢ U MHOrda B

dBUHalHH.

MbI npoaoJIXaeM NoJib30BaThCs FPaaycaMH, MHHY-
TaMH ¥ CEKYHAaMH, U3Mmepsia ymibl. Tem He MeHee,
CJIEAYIOLUME YIUIbl IKBHBAJIEHTHBIL:

YeTBepTb OKpYKHOCTH = 90°
Huamerp Jlynor = 0,5 = 30’
Huametp FOnutepa = 0,013°= 0,79 = 47"

HecMOTps HA TO, UTO YIVIOBYHO BEJIMUHHY THAMETPA
FOnurepa, nabaromaeMoro ¢ 3emMau, MOXHO
BBIPA3UTh KAK «TPUHAAUATH TBICSUYHBIX TPaaycar,
OOJIbUIMHCTBO YUEHbIX MPEANOYHTAET BbIPaKEHUE
«COPOK CeMb ceKyHa Ayru». Jlioau, no Bcei
BUAUMOCTH, MPEAMOYHTAIOT MOJIb30BATHCS LEIBIMH
yHcaaMH, a He APoOSAMH, H BO3MOXHOCTH
HCTOJIb30BAHUS MHUHYT H CCKYHA NMO3BOJIAET
BbIPAKaTh MaJIbIC YIUIbI B HeJibIX yucaax. C apyroii
CTOPOHBI, JIIOAU PEAKO MCMOJb3YIOT BbIpaXeHue
«1800 cekyna ayru» BMecTo «30 MUHYT Ayru» WM
«5400 munyt ayru» audo «324000 cekyna ayru»
BMCCTO «90 rpaaycoB».

[TpobneMa COCTOHT B TOM, UTO HaM MPUXOOMUTCH
NOJb30BATHCSH HECKOJIBKMMHU  Pa3JHYHBIMHU
eNMHUIAMMU (FpayCaMH, MUHYTAMHU ¥ CEKYHOAMHU),
KaX/Jasd U3 KOTOPbIX MO3BOJISICT BHIPA3HTH OAHY H
Ty XKe YIJIOBYH) BeJMunHy. [l puMeHeHne HeKoTophix
M3 ITUX COHHHU CNOCOOCTBYST MHTYUTHBHOMY
CPaBHEHUIO YIJIOB, CHJILHO OTJIMYAKLWUXCA MO
BEJIMUMHE, HO UCNOAb30BAHHE PA3JIHUHBIX €IHHHUII
MOXET YCJOXHATH apudMeTHUYecKue onepaunu ¢
yriamu.

lpeobpasosaHue o0bbiYyHbIX rPagycos,
MUHYT U CEKYHA B BECATUYHbBIE rPaRYyChbl

Wcnosb30BaHKe rpaaycoB, MUHYT i CEKYHI MOXET
NPHBOANTb K BO3BHUKHOBEHHIO MpodJieM, ecsiu
Tpedyercss COOTHECTH HECKOJbKO YIJOB,
M3MEPEHHBIX ¢ NPUMEHEHHEM J3THX eAHHHU B
PA3JIMUHBIX COUETAHMSIX.

5°45'0" =5,75°

0300 0" =0,5
Yto, eciu noTpebyeTcs YBEMUUTD [epBblil yroJ1 Ha
noJ0BUHY rpaayca (T. e. Ha 30 MuHyT)? BeauuuHa
HOBOTO yIvi1a OYAeT paBHA CYMME BeJIMUMH NEPBbIX
ABYX yrioB. XOTs 3Ty 3a4a4y MOXHO PELIUTb,
npudaBaAAs Tpaaychl K rpaaycaM @ MHHYTHI K
MHHYTaM, B3IVISSHUTE HAa PUMEDP TOro, UTO MOJIyya-
eTcs Npu TakoM csioxkeHuu. Croxenue 45 MUHYT U
30 MuHyT maeT 75 MHUHYT, T. €. BEJTHUHHY 00JIblle
1 rpagyca. Takum 0Opa3om, BEJIMUMHA HOBOTO Y1
MOXeT ObITb Ha3BaHa paBHOH 5 rpagycam, 75
mMuHyTam 1 0 ceKyHa.
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Pacuer Pesynabrat B gecd-

THYHBIX I'pagycax
CexyHabl 9"/60/60 0,0025°
MumyTbI 15760 0,2500°
Llenbie rpagycol 25¢ 25,0000°
JlecsaTHUHBIE TPayChl 25,2525¢

Taoauya GPS-L-3. Mpeodpasosanue 25 ¢cpadycos, 15 munym u
9 cexynd @ decamuunnie cpacyest.

TeM He McHee, 3HaUYCHHE, MOJYUCHHOC B MHHYTAX,
ooabmec | rpaayca. B atom cayuae
NPEeANOUTHTEJIbHO YUCJUYUTb KOJHYECTBO
rpagycoB Ha AUHHUY N YMEHBUIUTh KOJHUECTBO
MHHYT Ha 60, T. €. 0JyunTh 3HaueHue 6° 15° 07
Tenepb KOJHUECTBO MHHYT COOTBETCTBYET TOJbKO
YACTH OIHOTO rpagyca.

HexkoropbiM ntoasM (reogesucraM, MAOTHHKAM,
YEPTEXKHUKAM, ACTPOHOMAM) TMPUXOAHTCS
BBIMOJHATH MHOrO apHMETHUECKNX Onepalnii ¢
YIJI0BbIMU BCJAHUMHaMu. Takue omepauun Moryr
ObITh BECbMa 3aMYTAHHBIMU, OCOOCHHO €CAH
KOJIHYECTBO CCKYHA HE pasHO Hyaw. Iloatomy
KEATEIILHO TPCOOPA0BbIBATD YIUIbI, BBIPAXKCHHbIE
B rpagycax, MUHYTax M CEKYHAaX, B yTJbl,
H3MEPSIEMBIC ACCATHYHBIMH TpagycaMit (¢Mm.
tabanny GPS-L-3).

IIpeodpasoranue 1paaycoB, MHHYT H CEKYH
B /1eCATHYHbIE I'PAAYCh

CexyHabl npeodpa3ytoTes B ACCATHUHBIC TPaaychl
MOCPEACTBO MX Jejienusi ABaxaAbl Ha 60. MuHyTbI
npeodpasyrTes B ACCATHUHBIC TPaayChl
NOCpPeACTBOM HX aeseHnd Ha 60 oaun pas.
Lles1oYHCaEHHbIE 3HAYEHHSA TPAAYCOB OCTAKTCH
TeMH Ke. TpH MOJIyUEHHBIX YUCAL CKIIABIBAKITCS,
H UX CYMMa MPEACTARASET COOOI BEAHYHHY yIia,
BBIPAXKCHHYIO B AECATHUHBIX Tpaaycax (M. TadHuy
GPS-L-3).

IlpeoGpasoBaHue 1eCATHYHbIX FPAdYCOB
B Ipaaychbl, MMHYTbl H CEKYHbI

Onepatuu NPOU3ROA[TCS TOJIBKO CO 3HAKAMU NTOCTE
3ansToii. llenouncaeHnoe KOIHUECTBO FPaayCoR He
Mmendetcs. [ecaTHunas apobb yMHOoXKaeTcs Ha 60
¢ MOJIYUEHUEM KOJTHUECTBA ACCATHUHBIX MHHYT, C
ACCATUUHBIMH  3HAKAMH TOCJE 3andToil,
HezaBHcHMO OT LENOUYMCICHHOTO KOJUUYECTBRA
MHUHYT, MOJIyYEHHAS AecATHYHAS ApoOb mocse
3angTOH CHOBa yMHoOXaeTcd Ha 60, uto gaer
KOJINUECTBO ACCSITHUHBIX CEKYHI.

CoueTanue LC/IOUHCJICHHOT O KOJTHYCCTBA rpaayconB
C NONAYUEHHBIM UEJOUYHCIICHHBIM KOJIHYCCTBOM
MHHYT U DNOJIYUYECHHBIM KOJIHYECTBOM CCKYH[I

(103BOJIAET BBHIPA3HTL YIJIOBYK BEJHUIHY B
rpagycax, MUHYTaX M CEKYHMaX.

Ilouemy npueMHuku GPS yKa3biBaloT 3HAUEHHSA
B rpaaycax u MHHYTax?

Ilpue MHUK U rsi100ajbHO CHCTEMBI
noszuunonuposanna (GPS) mpemocrasastorcs B
apeHay yuvacTHukam nporpammbl GLOBE.
[Mpuemuuk GPS BbipaxaeT n3MepeHHble 3HAUCHHS
WHPOTB! M AOJrOTHl B Fpagycax (Uenoe uucao) u
ACCATUUHBIX MHHYTAX (CJACAYIOLWIEE HEA0E YHCIIO0 C
ApoObI0 mocse AeCSATHUHOI Toukn). HecaTuunbie
MHHYTbl YKa3bIBAKTCS ¢ pa3pelieHUEM 10 ABYX
3HAKOB NocJe JeCHTHUHON ToukH. THIHYHBIH
PE3Y/IbTAT W3MEPCHHS IUHPOTHI, HAPAMEP, MOXET
OBITH BBIPAXKEH cyeayrolnM obpazom: 35° 15,01,
[loueMy BMECTO AECATHUYHBIX MHHYT HE UCTIOJIb3Y-
toTcs ceKyHabl? TToToMy 4TO YHC0, OKPYTJIEHHOE
A0 0,01 MHHYTH AYrH, TOUHEE, UEM HUHCAO,
OKPYIJIEHHOS 0 OAHOH CeKYHABI AYyTH.

0,01" paHa 1/100 MUHYTBI. DTO UHCJO MCHBLLE, UeM
1/60 munytol. Ecau Obl aBe nocaeaunne ungpb
YFIOBOH BeJUUYiHbL 0003HAYAJIM CCKYH/bI,
nocaenHsis undpa cooTpeTcTBOBajA OBl yray,
00JIbLIEMY, UEM YroJl, OMUCHIBAEMblH NOCaeaHEiH
uncdpoil B dopmarc «15,01». Takum obpasom,
MHXKEHepbl, NpocKTHpouBaBlune npueMuHk GPS,
MPEeNCTABUIN YrAOBbIE BeJAHYUHB B hopmare.
MO3BOJSIOWEM  H3MEPSITh MEHBIWHE YIJIBI,
UCTIOJIb3YSL TO A€ KOJMUCCTBO 3HaKOB. Takoii
dopMaT mo3BOALET AOOHTHCS 0OJICE BBICOKOr0
paspelleHUs NpH H3IMCPEHHH YIJIOBBIX BEJIHUHH H,
CJCIOBATEIBHO, TOUYHEE PACCUUTHIBATH 3HAYEHHS
WHPOTBL U AOATOTHL. [{s1st TOro, 4TOObl U3MEPATDH
WHPOTY UJAH AOJTOTY ¢ TOH K€ TOUHOCTBIO,
NOJIb3YSCh CCKYHAAMH AYTH, NOTpedoBatoch Obl
A00ABHTDH €ILC OHH 3HAK, BbIPAXAKUINIT AecATbIe
OO0JIM CeKyHabl (HanpuMmep, 35° 157 00,6™) Ha
aucniee npudopa, YTo MpUBEI0 Obi K NOBBILUCHHIO
ero ¢cOCCTOHMMOCTH.

Muorue npuemuuku GPS  moryr ObiTh
3aIpPOrpaAMMUPORAHBl TaK, YTOOBl OHH YKa3bIBaJH
BEJHUYUHDBl YIJIOB B PasjMUHBIX CAHHUUAX H
dopmarax. OT Bac, Kak OT HCCJIEAOBATES,
3aBUCUT, KAKOH cnocol BbIpaXeHHs Yra0BbIX
BEJMUMH  JYy4Ylle COOTBETCTBYET RBAlIHUM
TpeGoBannam. Ecan tpedyeTcd noBbILICHHE
paspetueris npudopa 0e3 BbIBOAA Ha AMCTIICH H
peructpauny 6obIIEro KOJHYeCTBA 3HAKOB, J1yYlle
HCOOJIb30BaTh AECSTUUHBIE TPAJYChl BMECTO
rpajiycoB, MUHYT H CEKYHI.

ApumMeTHUECKHE ONEPALIMH ¢ FPATyCaMU
1 MHHYTaMH

CroXeHHe YrJ10BbIX BEJIHUUH, BHIPAXKCHHBIX B
rpamycax M MUHYTax, 3aTpymHutenbHo. Hecmorps
Ha TO, uTOo apudMerHuecKue omepaunn c
BEJINUMHBIMH, BhIPAXKEHHBIMH B FPafiycax, MHHYTAX
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M CEKYH[aX, BOSMOXHbI, Jierue npeodpa3oBbiBaTh
BCC 3TH BEJMYUHLI B ACCHTUUYHDBIE TPaaycChl,
BBIMOJIHATh apuchMeTHUeCKHE ONepaLuu, a 3aTeM
npeoGpazoBbiBaTL  pe3yabTaT o00paTHO B
NpeanovynTaeMble eIHHHIbI.

llogrotoBka n npoBeneHne 3aHATNA

Cnoxenne Yri108bIX BEJITHUHH, BbIPAKE€HHbIX
B Pa3JIMYHbIX €¢IHHHLAX

[IpeanoxuTe HECKOIbKO YIVIOBbIX BEJIHUHH, BbIpa-
KEHHBIX B rpajycax, B Fpaaycax U MUHYT4X U B
rpaaycax, MHHyTax M cekyHpax. [lopyuute
YYALUMCSl CJI0KNTD OTH BeInuHHbL. HekoTopbie 13
yuyawuxcsi MOTYT MOHATh, YTO MOCJAE TOro, KakK
KOJUUYECTBO MUHYT HJH CCKYHA NpeBbIicHT 60,
c/lenyeT YBEJIMUHBATH HA CAHHHUY KOJHUYECTBO,
COOTBETCTBEHHO, MPagycoB AN MUHYT, TaK Xe, Kak
YBEJIMUUBAETCS KOJHUYECTBO AECATKOB NOCE TOrO,
KaK KOJMUCCTBO ¢AMHHL npesbiaet 10.

YcpenHeHue yrnoBbix
BEJINYUH, BblPpaXKeEHHbIX
B rpagycax u MUHyTax

lpeanocbinkn

B xos1e nposeacHUs npak THUCCKOH palOTh € TPUEM-
HukoM GPS Tpedyercs ycpennenne 15 3HaueHui
WHpoTH ¥ 15 3Hauchuil noarotsl. Takoe yepeanenue

CYMMY Ha KOJIHUECTBO CJIOKEHHBIX uuce1. Takum
00pa3oM, 11 yCpeaHeHHd TpedyeTCsl BhIMOHEHE
onepauuii CJIOKEHHS i OesieHus.
[TocnenoBaTe IbHOCTDL 15 yrIOBBIX BEJUUMH,
BbIPAJKEHHBIX B FPAAYCAX U ACCATUUHBIX MHHYTAX,
JIerue MOAAACTCsl YCPEOHEHHIO, eCJI 3TH 3HAUCHHS
OyAyT NMpeaBapuUTCAbHO BBIPAXKEHBI B ACCATHUHBIX
rpaaycax. [lpeoGpasyiite Bce 15 3HaueHuii B
AeCsHTHYHbIe TPAAYChl, BbIMOJIHUTE OMepauuu
CJI0XEHHUS U feJieHusl, NocJie Yero rnpeodpasyiite
MOJIYYEHHbIl pesyabraT 00parHo B rpaaychl
AECSITHYHDIE MHHYTBI.

BbinosiHss onepauni co 3HAYCHUSIMH LIMPOTHI U
JOJIFOTBI, YYHTHIBANTE NATh SHAKOB M0CJIE AeCATHY-
HOH TOUKH HAM 3a04TOH B NOJAYYaeMbIX
NPOMEXKYTOUHBIX 3HAUEHNsIX, UTOOBI TOUHOCTD
PACUYETOB COOTBETCTBOBAIA 0DECMEUNBACMOMY
NPUCMHHKOM paspelchnto, coctapastomwemy 0,01
MUHYTHI 1YTH,

Ilpumep ycpeaHenus

B ropoac boyaacp, wrar Konopapno, CIUA, ccth
npoJerarwias ¢ BOCTOKA HA 3amaj yJjauua,
HasbiBacmas beiicaaiin poya. Drta  ynuua
pacnonoxena Ha 40 rpajgyce CeBepHOi WUPOTHI.
Ecau Bbl CTOMTE Ha TPOTY4Ape dTOH yAHIUBI H
perucTpupyete 15 3HaucHHil, MOJYUCHHBIX C
nomouibto npuemuuka GPS, sapeructpuporannbie
pPesyJabTaThi MOTYT OKA3aThCd TEMH, KOTOpPbIE
NCPCUHCIACHBI HHXKC.

Has Toro, 4urodbl NOAYUATL CpeaHee 3HAYCHHE,

CHAdARNBACT HeGobume OTRIAONCHI, | - K Ablil 13 persy/IbTaToB H3MEpeRust peodpasyeTcs
BOSHUKUIOWME CO BPEMEHEM B XOA€ perncTpaun | efm*nqmﬁe rya bl 3&1‘eMp';H'lquE;1 BEI aymeﬂ
sHaveHuit.  [das  Toro, urtolbl  ycpeaHuTb A PAAYCEL. - ¢ » BRIP

HbIC B ACCATHYUYHBIX I'pagycax, CKJAAbIBAKTCA, d

nocJaACAOBATC/IbHOCTD YHCEJT, HC()GX()HP!M() CJIOXUTDb
CyMMa NCJAUTCA Ha 15 ¢ MOJYUCHUCM CPECAHETO

BCC 3TH YHCJIA, 4 3aTCM PA3AC/INTb MOJIYUCHHYHRO

J

Puc. GPS-1.-21. ~
) w
M3MepeHHble 3Ha4eHuA s Q
Kon-Bo rpapycos + Mlpw suino Kaxaoro u .. A: i %
TOPARKOBLIA W Kon-8o MutyT / 60 KOI-B0 MUy / 60 nentTe Kar}wwecmu MUHYT Ha 60; % 3
Homep pora Lecamsie p ANTE LEno KONW4ECTBO rpafycoB. g s
HabmogeruA Ipanycos Muryr rpagycoi AechTusrivie (pagycel YcpenHeHne BCex 3HAYEHWIA B [ECATUYHLIX rpapycax: z ]
1 20 001 0.00017 40.00017 HaWauTe CYMMY BCeX 3Ha4eHUN B LECATUYHbIX Fpajycax; &
! ’ ’ pasfiennTe CyMMy Ha 15 (KONWYECTBO CnaraeMbix).
2 40 0,02 0,00033 40,00033
3 40 0,01 0,00017 40,00017 Npeobpa3syiTe peaynsrar B 3HaueHmne, BbipaXxeHHoe
4 40 0,00 0,00000 40,00000 B TPanycax u Munyrax. /
5 39 59,99 0,99983 39,99983 CyMMa = 600.00000 ;
[ 39 59,98 0,99967 39,99967
7 39 59,99 0,99983 39,99983 Cymma / 15 = 40.00000 rpanycos
8 40 0,00 0,00000 40,00000 (Cpenties)
9 40 0,01 0,00017 40,00017
10 40 0,01 0,00017 40,00017 Cpenree = 40 + 0.00000
11 40 0,00 0,00000 40,00000 X
192 39 59,99 0,99983 39,99983 60
13 39 59,99 0,99983 39,99983 _—
14 39 59,99 0,99983 39,99983
15 40 0,01 0,00017 40,00017
40 0,00
\ + rpagycos MUHYT
Y4uTeIBaATE 5 3HAKOB NOCNE LECATUYHON TOUKN PeaynsTupytolan CpeaHAA WupoTta
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3HAUEHHUS MWHWPOTH B ACCATHUHBIX Tpaaycax.
Hakoweu, 3To 3Ha4eHne, BhIPaKEHHOE B JECATHUHbIX
rpagycax, npeobpaszyeTcs B BEJIMUNHY.
BbIPAXEHHYIO B FPAAYCAX H MHHYTAX.

lloaroroBka un npoBeneHne 3aHATNA

CHoBa npeasoxuTe yUyamumcs
NOCJeN0BATEILHOCTD H3 15 yrjl0BbIX BEJHYMH,
BbIPAXKEHHBIX B IPaaycax M JeCHTHUHBIX MHHYTAX.
JecsTHUHBIE MUHYTBI JOJIKHBL ObITh YKa3aHbl ¢
TouHocThiO 10 0.0} MUHYTBI 1yru, B COOTBETCTRHH
C pazpeuieHHeM ucnoJb3yeMoro npueminka GPS.
[Topyuure yuyauuMcst yCPeAHUTb 3TH 3HAYCHHUS,
npeaBapuTeIbHO NpeodpasoBaB HX B ACCATHUHDBIE
rPagychl, MOJYYHR CYMMY ACCATHUHBIX 3HAUYEHMIL,
PA3ACMB €€ HAQ KOJHMYECTBO CJaraeMbiXx H
(1peodpa30BAB [OJIYUEHHBI pesysibTar 00PATHO B
rpagycbl ¥ AecITHUHbIE MUHYTHI. [lepen Tem, Kak
MOpyuyaTh ATy 3adady KJaccy, PeKOMCHIyeTCs
MPEABAPUTELHO MPOBECPHTDH NPOMEXK YTOUHBIC H
OKOHUATEJIbHBIIT PE3YJIbTaThI.

Onpepenenne BpeMeHH
no nonoxexuuro ConHua

lpeanocobinku

Tak kax 3emas cosepacT noJHbii 0dopot (B 360
rpaaycoB) 3a CyTKM (3a 24 yaca), HeDecHble Tesld
(Connue, JlyHa, 3Be3abl) mepeMewWarTCs Mo
Kaxyuemycst HebecHoMy ¢BoAy Ha 15 rpagycoB B
vac (360°/24 vaca). llupuHa Kyaaka BHITIHYTOM
PYKHM C OTCTABJCHHBIM OONBIIHM MAJbUEM Y
OOJIBIIMHCTBA JH01eH COOTBETCTRBYET MPUMEPHO 15
FpaayciaM OKpPYKHOCTH KaxXyuehcs HeOeCHOI
cepbl (CM. 00CyXaeHHE YrAOBOH BEJIHUMHBI,
H3IMEPSIeMOH PpYKOH, C COOTBETCTBYHIUHMHU
WJIJTIOCTPALUMAMHE, B ONHCAHHK y4eOHOTO 3aHsATHs
«OTHOCHTE/IbHOE M AOCOMIOTHOE HAMPABJICHHUS» B
atom paszaec). Takum 00pa3om, KyJak BITAHYTOI
PYKH IIPEACTaBAseT cO00i NEPEHOCHOI HHCTPYMEHT,
WHUPHUHA KOTOPOrO COOTRETCTBYET MO BPEMEHU
opHoMY uacy nepemetnenus Coanua (nau JIyksi) no
nebecHoMy csoay. U3MepuB, CKOJIbKO pa3 LIMPHHA
KYJ4KQ YKJIaAbIBAETCS B PACCTOSIHUE OT 3allaiHoOro
ropusonta 0o CoJiHua, Bbl MOXETE ONpPEaenTb,
CKOJIBKO YacoB ocTanoch Ao 3axona Cosaxua. Ecan
BAM U3BECTHO, B Kakoe BpeMs 3axoauT CotHue, Bbl
MOXETE NPHOIM3UTEIIBHO ONPEIC/IUTD BPEMSL CYTOK
0e3 vacon!

logroroBka n npoBepeHne 3aHATNA

OnpegennTte MeCTHOE BPEMSA BOCXOOA W 3axoza
CoutHua (3TO BpeMst 00bIUHO COODIACTCS B MECTHOI
razere). OnpejeuTe MECTONOJIOKEHHE BOCTOUHO{
W 3anagHoi Touek Bocxoma v 3axoma CoJsiHua,
HA0JI0AAEMBIX U3 Balileil LKOJIbl.

[TopyuuTe yuamuMmcs BBIHTH HA YUY U H3MEPHTD
U 3aperncrpupopars paccrosuue ot CoaHua 10
TOUKM Bocxoma uiau 3axoda CosiHLA HA TOPH30HTE
(B 3aBHCHMOCTH OT TOTO, KdKasi U3 HUX OJIHXKe),
BBIPAKECHHOE B eTUHALIAX WHPUHBI Kyaaka. Hauayu-
LLIME PE3Y/AbTaThi MOXKHO OJIYYUTb PAHO YTPOM WITH
6mKe K Beuepy, korma CoJiHUe Haxoaurtcs
Hefaexo ot ropu3oHTa. [penynpenure yuaumxcs,
4YTO He cJeayet cMoTpeTh npsaMo Ha Coanue, H
3aperucTpUpyiiTe BpeMs, B KOTOpOE yuauiHecs
OyAyT NPOM3BOAUTL CBOH H3MEPEHHSI.

PaccTosinne, BbIpak€HHOE B €AMHULUAX LUHPHHbBI
PYKH, AOJAXHO NPUMEPHO COOTBETCTBOBATD
KOJIMUECTBY YacoB ¢ Tex nop, kak CoJiHle B30ULIO
UKW A0 TEX Mop, Kak oHo saiper. Kaxabii u3
yyammuxcs JO0JXKEH TPHOaBHTb MOJAYYEHHOE
KOJIMUYECTBO YACOB K 3HAUEHHUK BPEMEHH BOCX0/a
Co/nua MM BBIUECTH €r0 W3 3HAUCHUS BPEMEHU
saxona CostHua, npUOHBUTEIBHO ONPeae s BpeMs
cyTok. [as Toro, 4TOOBl yTOYHUTH PE3YIBTATHI,
YCPEAHUTE 3HAUECHUA BPEMEHH, MOJYUEHHbIE BCEMU
yuawmucs. [oabp3ysachb yCpeaHeHHbIM 3HAUYEHHEM,
npudABbTE €ro K JHAYCHUK) BPEMEHH BOCX0Ad
Co/IHIA WM BBIYTHTE €r0 U3 3HAUCHUSI BPEMEHU
zaxona Costnua. [locae Toro, kKak HHARBUAYATbHbBIE
M KOJUIEKTHBHBIE pacueTsl OyayT 3aKOHUCHDI,
00bSBATC BPEMSi, 3aPETHCTPHPOBAHHOE C MOMOLIBK)
YACOB, U ODCYANTE MOJIYYEHHBIE PE3YJIbTATH (CM.
OMUCAHNe yYeDHOTO 3aHIATHS «B yem cocmoum
npaguabibll  omeem?» B ITOM  pasfiene
PYKOBOACTBA).

AjanTaiusa MaTepHasia AJia YYammxcsa Mia Jumx
H CTapIINX KJ1ACCOB

Yuanecs MJIagURX KJaccoB MOTYT OKPYIJIATD
BpEMS CYTOK M PACCTOSIHHE, BbIPAXKEHHOE B
eAMHNUAX WHPHHY KyJaka, ¢ TOYHOCTbK A0
Omxkaiiurero yaca; Takum o0pas3oM, HM MPUAETCS
BBIMOJIHSTh ONEPALMH TOJbKO C IIEJAbIMH YHCIAMH.
Ydyalecs CTapuinx KJacCoB MOTYT NMONBITAThCS
MOBLICHTb TOYHOCTb M3MEPEHUH, TWATEAbHO
OnpeneAHsB TOUKY HA FOPH3OHTE, Ie BOCXOAHT HIH
3axoauT CoJlHLe, H3MEPHB YIVIOBYHO BEJHYHHY OT
CoJstHua 00 2T0it TOUKH ¢ TOYHOCTBK 10 HoJei
IIMPUHBl KyJaKa U npeodpa3oBaB MOJYYEHHOE
SHAUEHUE B 3HAUEHUE BPEMEHH, BBIPAXXEHHOE B Yacax
H MHHYTax. DTOT METOd MOXET 0Ka3aThCd
HEOXHAAHHO TOYHBIM!
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AcCTpOHaBuUrauuAa

lpenHasHavyeHne 3aHATUA
Onpeueneﬂne LIUPOTHI X AOATOTHI APYroro y4acTtka

NOCPENCTBOM U3MepeHHd yrvia Bo3Bbiiesns CosHna
B COJIHEYHbIH MOJIIeHb.

O630p

Yyawuecs 3HaKOMSATCA € yqallUMHCs APYroil
WKOJIbl, PACTIOJIOKEHHOH HA PACCTOSHUH HE MEHee
500 kM or nepBoil. Yuauuecs obeux MKOJ
OOrOBAPUBAKTCS NPOU3BECTH MU3MEpPCHUS yrJa
Bo3BbileHHst COJTHLA Ha yYacTKax psaoM ¢ obenmu
WIKOJIAMH, WHPOTA H JOATOTa KOTOPHIX H3BECTHBI,
B COJIHEUHbI MOJIAEHb, B ONHH H TOT Xe€ [AEHb.
Yuammecss 00eux 1WKOJ pacCYUTHIBAIOT LIHPOTY U
AOJNFOTY YYACTKA, PACMOJJIOXEHHOTO PAOOM ¢
ApYyroii WKos10#, nocse 4ero oHu 0OMEeHUBAIOTCS
pE3yIbTaTaMU H CPABHHBAIOT HX.

MpogonxurensHocThb

4 XJTACCHBIX 3aHATHSL.

O0630p 3anHATHH, OUEHKA BPEMEHH MECTHOTO
COJIHEUHOIO MOJIYIHS, BCEMHPHOE BPEMs,
yCTaHOBKA YaCOB, NJIAHHPOBaHHE.

[TocTpoeHue KJIMHOMETpPA, YCTAHOBKA BEPTHKAb-
HOTO [IECTa, POBEPKa FOPH30HTAIBHOCTH
OMOPHOH OBEPXHOCTH.

BhinosiHeHue H3MepeHuii.

BrinoJsiHeHHe pacueToB, 00CY X AeHHE U CPABHEHNE
Pe3yIbTaTOB, MOJTYUYEHHDBIX BYMS IIKOJAMH.

YposeHb noaroToBku y4alnxcA
[TpoMex yTOUHBIH (CpeaHHil) N BbICOKHI.

BaxxHedune KoHyenuum
N3mMepeHHsT BPEMEHH ¥ yrjla BO3BBILICHUS

CoJiHIA C LeJbK ONpemesieHHs Pa3HULbI
MeX 1y LIMPOTOH W JOATOTOH ABYX NYHKTOB.

HaBbikn

Hzmepenue yrnos:
UChoNb308anue KJIMHOMETDA (cpednuil
YPOBeHb NOO2OMOBKU);
UCNONBb30GAHUE TPHTOHOMETPHUECKHX
METOIIOB (@bICOKUI YPOBEHD
noocoOmMosKu).

Tounas ycmanogka 4acoB.

Ipeobpasosanie MECTHOTO BPEMEHH
BO BCEMHPHOE BpeMs.

Hcnonv3oearnue xoMnaca ¢ UEJIBIO
ONpPeaEsIeHUs CEBEPHOrO U K0XKHOTO
HAMpaBJICHUH.

Croxenue u GulHUmMAanie YIJ10B.

Ymuoxenue u desiexue (8olCOKUl YPOSeHb
ROO2OMOBKU).

Ipumenerue TPUrOHOMETPHUECKOH (DYHKLMH
TaHIeHCa.

Marepuanbl u HHCTPDYMEHTbI

Y4acToOK nod OTKPLITHIM HeOOM C MJIOCKOI
NOBEPXHOCTHIO, ¢ KoToporo BuaHo CoJiHie B
COJIHEUHBIf MOJIIeHD.

lllect, KoTOpblfi MOXHO BEPTHKAJIbHO
YCTAHOBUTD Ha NJIOCKOH MOBEPXHOCTH.

Pynetka nau auHelixa, 10CTaTOYHO JJIMHHAS AJ1s
M3MEPEHHS BBICOTHI LIecTa W JJUHBI CaMoii
KOPOTKO# TEHH C TOUHOCTBIO 10 MHJIJINMETPA.

qaCbI, [IOKd3bIBalOLWIUE MECTHOE BPEMS.

MarsuTHbIH KOMMac HJIH YKa3aTesd npuoau3u-
TEJIbHOIO HAaMPABJICHUS HA CEBEp (1OT).

Knaunnomerp (cpednuit yposens nodecomosnu).

Ta6uua 3HAUCHHWH TAHTEHCOB YIJIOB HJIHM
HAYUHbI KaNbKYASATOP (8bICOKUH YPOGEHb
nOOCOMOBKU).

[oQyc nnu KapTa Mupa.
Paboune JHCTHI.

Komnblotep 1 cepBep 6a3bl 1aHHBIX YUalUXCS-
yuacTHiKOB niporpammbl GLOBE.

flogroroska
Onpe}]ene}me IHHpOTbI H 10ArOThHI BALIEro y‘laCTKa.

JOroBOPEHHOCTD C APYroi KO0/ O BBIMOJHEHRH
H3MEPEHHH B OIUH H TOT € AEHb.

HOCTpOCHI/IC 1 UCTIbITAHHE KJIHHOMETPA, HCNOJIb3Y-
€MOro nNpu U3y4€HUH 3€MHOT0 NOKpOBa H OHoJIOrH-
YECKHUX HCCIICOOBAHNAX.

YcranoBka MeCTHOTO BPCMCHH Ha 4Yacax.

HpI/l6HI/I3HTC.’TbHaH OUCHKA BpPpCMCHH MECTHOTO
COJIHEYHOI'O IMOJIYOHA.

lpeaBapurenbHbie ycNoBUA
Ilposenenne 3austus «Paboma ¢ yenamu».
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lpeanoceinku

B npeBHOCTH DpaTocdeH paccuuTas AJIHHY OKPY K-
HOCTH 3emJu. J[/14 3TOr0 €My HE HPHLJIO0CH
00XOOUTb €€ MEeWKOM — OH BOCIOJIb30BAJICS
FeOMETPHYECKUMH METOOAMHU H HAOOPOM YIJIOBBIX
BeJIMUHH BO3BbILIcHNS! COTHIA, N3MEPEHHDBIX B ABYX
eruneTckux ropogax — CueHe n Asexcanapun —
OTCTOSILIUX OAUH OT Apyroro npumMepHo Ha 900 kM.
Ha ocnose npou3sBeacHHbIX H3MepeHuit DparocdeH
Ompefesiui, UTO AJHHA OKPYXHOCTH 3emMan
cocraBasger 44055 km. Hecmorps Ha TO, UTO OH
NpeyBeJTUUHI JIJTHHY OKPY>KHOCTH TIJIAHETHE Ha 15
MPOUEHTOB (Ha caMoM aejie oHa paBHa 40074 km),
MOJYUYCHHBIH UM pe3yjabTaT  sBJSIeTCS
NOpa3UTEJbHbBIM NPUMEPOM TOTO, UTO FEOMETPHS
H JIOTMKAa NO3BOJIMIT CAeJaTb YeJOBEKY,
BJTA/ICIOMICMY HABBIKAMH U3MEPEHUSL.

B Hatiie Bpemsi pa3Mepbl 3eMJ1d XOPOLUO H3BECTHBI.
[Toabsysch npuemHukom GPS unam kaprtoil? Mol
MOXEM Y3HATh IIUPOTY H AOJTOTY MCCT4, B
KOTOPOM Mbl Haxogumcs. Ho mMoxem Jsin Mbl
OMPEACUTD IUPOTY H JOATOTY WKOJIbI, NOJb3YSICh
TCMH METOAAMU, KOTOpPble ObLAH B PACHOPSIKEHHUH
Oparocdena?

Jla. Mpl MOXCM H3MEPUTh YroJl BO3BbBILIEHUS
ColHua B MYHKTe, IIC HAXOANTCS HALLA WIKOJIA, U B
NYyHKTE, TAe HAXOAUTCS Jpyras uikoJa, U
ONpefe/INTh WHPOTHYIO PA3HULY MCXKIY 3TUMU
NyHKTaMH. PasHuua Mexay YyIABOCHHBIMH
BHAUCHUSIMH MAKCHMAJIbHBIX YIJIOB BO3BBILICHUS
Co/lHUa B 3TUX JBYX MNYHKTax HO3BOJMET
ONpee/MTh PA3HULY MEKAY 3HAYEHUSIMU 10JITOTHI.
MomeHT BpeMeHH, B KOTopblii CoJiHLEe HaXooUTCs B
CcaMoii BBICOKO# TOuYke HeOOCBOIA, HA3BIBAETCS
MECTHBIM COJTHEUHBIM MOJIYOHEM; IPUMEPHO B OTO
BpeMs BHIMOAHSIOTCA H3MEPEHHU S,
NPEAYCMOTPEHHbBIE B I1aBe «AmMmochepiivie uccie-
QOGAHUS» .

Yuaiuecst co cpefiHUM YpOBHEM MOAMOTORKH MOT'YT
HEMOCPCACTBEHHO H3MEPSTh YIJIbl, H3TOTOBUB
KJIHHOMET], OMUCAHHE KOTOPOTO MPUREACHO B I1aBE
«Msyuenue 3emnoco nokposd u duoS0CH"ECKUE
ucenedosanus». YUaluuecs ¢ BbICOKHM YPOBHEM
MOArOTOBKH MOTYT PACCUMTHIBATH YIJIOBBIE BEJIM-
UHHBI, U3MEPSs BBICOTY LUECTa H OJIMHY TEHHU,
0TOpachHBaeMoil LICCTOM, C IPUMEHEHUEM TPHTOHO-
METpHYeCKUX (DYHKUMI, KOTOpbIE NO3BOJAIOT
nojayuars 0oJsiee TOYHbLIE pPE3YJAbTaThl, UeM
M3MEPEHUSI ¢ MOMOLIBIO KJHHOMETPA.

[epen BblIOJIHEHNEM H3MeEpeHHH HEeoOXomuMo
NO3HAKOMHTLCA ¢ MNapTHepamMu U3 Apyroi
yuacryromeil B nporpamme GLOBE wkosb,
Haxopsueiicsd Ha paccTosiHud He Menee 500 km, u
JOTOBOPHTBCS C HUMH O [aTe NPOBEACHUS
COBMECTHBIX OOHOBPEMEHHBIX M3MEPEHHH Mof
OTKPBITEIM HEOOM. JIOTOBOPUTHCS 00 ITOM MOXKHO,

MOJib3ysACh 3J€KTPOHHON NOUYTON Yy4aCTHUKOB
nporpammbl GLOBE (GLOBEMail). Cnenyer
T4KKe OMPEAE/INTh WHPOTY M A0JIFOTY Balieil
IIKOJIbl, BBHIMOJIHUB MNPaKTHUECKYIO padoTty
«Hzmepenus ¢ nomowsbio GPS», NOHATL, KaKuM
0o0pa3oM WUPOTA W AOJCOTAa OMUCHIBANOTCH
YyrJOBbBIMY  BEJHYHHAMH, H YMETb TOUHO
YCTAHABJIMBATH MECTHOE BpEMs CYTOK Ha yacax.

llogroroBka n npoBeAeHNe 3aHATNA

Balumn yueHHKH 1 yualuecs Apyroi WKo/1bl BbINOJI-
HSIOT CJIeNyIOLWNe onepaLnu:

BolOupator gary npoBeaeHusi COBMECTHBIX
H3MEPEHUil Ha OTKPBITOM BO3AYXE.

OUueHuBaOT BPEMsi MECTHOTO COJTHEYHOTO
NOAYAHS B I€Hb NPOBEACHHS U3MEPEHHIT Ha
OTKPBITOM BO3IYXE.

TouHO YCTAHABAHBAKOT UACHI.

BLINOJHSIOT U3MEPEHUS OJHHDI
0TOpAChIBAEMOIl LIECTOM TCHH.

OOMEHUBAIOTCS Pe3yJIbTATAMU H3MEPEHHI
C YUALUHMHCS! APYTOH LLKOJIbI.

PaccuuTblBalOT WHPOTY H J0ATOTY APYFOM
LUKOJTbI.

CpaBHUBAIOT MOJIYyUCHHbBIC PE3Yy/bTAThI.

Vismepenuna Ha OTKPbITOM BO3AyXe

B onuH M TOT Xe KaJieHOAAapHbIH O€Hb, B MOMEHT
MCCTHOTO COJIHEYHOTO TMOJIYAHS, HA YUYACTKE ¢
M3BECTHBIMH WHMPOTOH U JOJITOTOH, ydawuecs
KaXo# 13 IByX WKOJ PETHCTPUPYIOT CAEAYHOLLINe
JaHHble Ha padoueM JIMCTE AJIs1 U3MEPEHHUs
ACTPOHABHTNAMOHHLIX JAHHDBIX, MPUBEACHHOM B
NPUJIOKEHHN K ONUCAHHIO ITOTO 3AHSITHS.

BblcOTY BepTHKAJABHOTO LIECTA.
HanpapaeHue (F03KHOC WJIH CCBEPHOEC) OTOPACHI-
BAEMOIi LIECTOM TEHH.

Puc. GPS-1.-22. Yudwuecst, GIROJUSTOUWUC UIMEPCHU .
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HOCTN ypOBHEM.
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Puc. GPS-L-23. Yeon sosgouuenus Contya, GepMUKATOHBIL ecm
U COPUBOHINAIIBHA S HOGEPXIOCITD.
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Conxua

fopusoHTtanbhan
\ NoBePXHOCTL

B TecueHHe [BagUATH MHHYT [0 W [OCJC
HACTYNJIEHUS MECTHOTO COJIHEUHOTO MOJYAHS
yualmecs KaX/I0H U3 ABYX WKOJ PErHCTPHPYIOT,
yepes Kaxable YeTblpe MUHYTDI, CJAEqYHUIHE
JaHHbIE.

JLnuHy TeHn, oTOpacbiBaeMOli BEPTHKAJIbHBIM
WECTOM Ha MAOCKOH MOBCPXHOCTH 3EMJTH.
(Tonvko yuauecs: co cpeoHUM YPOsHeM
ROOCOMOBKU.) YOIl MEX Y TOPU3OHTAAbHOM
MJIOCKOH MOBEPXHOCTDBIO H HAMPARJICHHEM Ha
CouJinie.
Bbl MOXETE OLLEHHTb BPEM Sl HACTYNJIEHHS MECTHOTO
COJIHEUHOTO MOJIYAHS, BHIMOJHUB UHCTPYKILUHH,
NpUBEACHHbIE B I1aBe «Ammochephsie ucciedo-
Ganust», WAM  TNPOU3BOASK, B  TEUYCHHE
NpealecTBYWENR Heledn, NPUOJIH3HTEeTbHY0
OIlEHKY BPEMEHM HACTYMJIEHHS MECTHOTO
COJTHEUHOTO TOJIYAHS CJACAYIOIUM 00Pa3OM.

UsMmepsaiiTe pAJAuHY 10 TOPU3OHTANM (B
MHJIJTUMETPAX) TEHH, orGpacbiBaeMoit
BEPTUKAJIBHBIM IIECTOM, W YIOJl BO3BBILCHHS
Connua (B rpagycax) Kaxjble YETbIPE MHHYTBI B
TEUCHUE ABAAUATH MUHYT A0 W [OCJIC HACTYNJICHUSI
MECTHOrO COJIHEUHOTO NOJyAHs. JJ15 BbIMOJIHEHUS
3TUX U3MepeHHil TpedyIOTCS HECKOBKO UesIOReK.

(Yuawuecs co cpednum yposnem noocomosxu.)
OnuH 13 yYyaluxcs THaTeaAbHO
yCTAHABJIHBAET KJIMHOMETP U peryupyet
€ro MoJIOXKEHUE TAK, YTOObI OH ObLJI
cosMeied ¢ ConHuem, HabJronas 3a
NSITHOM COJIHEYHOI'O CBETa, MPOHHKAIOIIETO

yepes TOHKYI0 TPyOOUKY KJIMHOMETpA,
KOTOPBIl OH ACPKHT B pyKe.

(Yuawuecs co cpednum yposHem no020moski.)
Jpyroii yuamuiics u3MepseT yroJj, yKasbl-
BaeMblil KsiuHOMeTpoM. [losb3ysich KJHO-
METPOM, H3MEPHTE YTOJ MEXK Iy
TOPH30HTAJIbHOIl MOBEPXHOCTBIO H
HanpasJeHueM Ha CoJiHue, OKPyI/IUB
pe3yabTar Ao OJmKaliwero rpagyca.
OITACHO! He cmotpuTte npsimo Ha CosiHue
uepes KAnHOMeTp! 3To BpeaHO A ras.

OnuH ¥3 yuyaumxcst U3MepseT U 0TMevaeT
IJTUHY TEHH, OTOpachbiBAe€MOil CTOSLINM
HenoaaJeKy BepTHKAbHBIM LLECTOM,

PerucrpaTop BpeMeHu, aepxaliii anct
PEruCTPaUiH JAHHDBIX, CUUTHIBACT NOKA3AHUS
YyacoB (BpeMs ¢yTok). Yepes kaxable
UEThIPE MUHYThI B XOA€ IKCNEPHUMEHTA OH
NPOCUT YUaLIEerocs, NOJb3yHLWErocs
KJIHHOMETPOM, U YYALIETOCS, H3MEPSIOLIEro
AJIUHY TEHH, COOOLIMTD PE3YJIhTATHI X
H3MEPCHHH.

Puc. GPS-L-24. Yuawuecst, ROJLIVIOWUEC St KIUHOMCHIPOM.

O}

TPy NpaBUALHOM COBMELEHNK TATHO
CONHEYHOTO CBETA AOJIKHO BbITh BUAHO Ha
NanoHmM pyKmM

BenTs<anons # Lget

OPAIOHTANLHAR OBEPXHOCTH

2 Peructpupyute yron
B803BbIWEHNA ConHual
W BPEMA B MOMEHT
NORBAIEHVA CamMon
KOPOTKOM TeHN

[l
\ Pernctpupyite

Coemewanrte i

KNRHOMETP

c Connuem,

Haénopan

32 NATHOM cBeTa

Ha NANOHM o
pyKu -

.YFOfl BO3BbI-

'LLIENVIH
Connua n

BpeMA

B MOMEHT

NOABNEHUA

camon

KOPOTKO#
rope D

B KJHHOMETpe, HHCTPYKUHMU MO U3TFOTOBJICHHIO
KOTOPOTO MPUBEACHDI B MNaBe «HM3yuerue 3e MHOCO
ROKPOGA Ut OUOJIOCUHECKUE UCCACOOBURUS», C IEJIBIO
ONTHYECKOrO COBMEILIEHHS UCTIOIB3YETCS TPyOOUKa
Aas nutbd. He npitaiitecs cMoTpers Ha CosHue
uepe3 TpyOoOuKy KJuHoMeTpa! DTo BpegHo A
rna3. BMecto atoro, aepxuTe KJIMHHOMETD B OHOI
pyke Tak, uToOBl Bbl MOTJIM BHACTb NSATHO
COJIHEUYHOrQ0 CBe€Ta, MNPOHUKAKILEro uepes
TpyOOuUKY, Ha JIaJIOHH IPYTOil pyKH (CM. PUCYHOK).

ObmeH pesynbratramu M3mMepeHni
C yqaLmnmMnCA Apyrovt LKosbl
He 3abynbTe mpoBepHTH, CMOIJIM JlM yuallHecs

OpYroil WKOJbl MPOU3BECTH H3MEPEHHUSI B TOT XKe
KaJieHaapHbiil fedb. Ecau ogHa u3 mikoJ1 He cMoria
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MPOBECTU HU3MEPEHHS B CBA3H ¢ YXYIUIEHHEM
noroasl, 00e cepHit H3IMEPEHUH CieayeT MOBTOPHTD
B Apyroii aeHn. ITouemy? lloToMy uTo yroa
BO3BbILIeHU COJIHIIA H3MEHSIETCS Ka Ablil 1eHb no
mepe BpaleHusa 3eman sokpyr CosiHua.

JIBe  WKOJABL MOrYyT OOMEHATHCS BCEMH
NOJIYUCHHBIMH PE3YJIbTaTaMu, HO TpedyeTcs, Kak
MHHHMYM, COOOLINTD YUAIMMCS APYroil WKOJIb 1
TOJIYUMTDb OT HHX CJICAYIOLLHE JAHHbBIE,

Bpems nosaBseHHs caMoil KOPOTKOii TeHu

(B €AHHHLAX BCEMHPHOrO BPEMEHHU).

HluiuHy caMoii KOPOTKOH TEHH.

¥Yros Bo3BbiieHust CoTHIa B MOMEHT

NOSABJICHHS camMOii KOPOTKOI TE€HU

{(vuamuecs: co cpeoOHUM YPOGHEM NOO2O-

moeKu) .

BoicoTy wecra.

Hanpagsnaenue, B KOTOpoM OoTOpachiBaeTCs

TEHb LECTa (CEBEPHOE HJIH HOXKHOC).
Tocse aToro yuaumecst 001X LKOJT pACCUMTHIBAIOT
IHPOTY U AOJATOTY APYTOii WKOJIbI.

Onpeaeneqne WwnpoTbl BPYrod WKObI

Coanue HaxomnTCst npuMepHo B 150 MUIHOHAX
KHJIOMETPOB OT 3eMJIH U BBIVISAKT ¢ 3eMJIH Kak
AHCK € YIJIOBOH BeTMUMHOM B MOJIOBHHY rpaayca.
[To3TOMY, B OTHOLIEHHH AAHHOTO 3aHATHS, MOXHO
JOMYCTHTh, YTO BCE JIYUH CBETA, HCXOASLUHE OT
Conxua, napanfesabibl. B 000l gedb roga, s
MOMEHT MECTHOTO COJTHEUHOTO MOYAHS, YTO1, oA
KOTOPBIM JyUd COJIHEUHOTO CBETE NAJaloT Ha
MOBEPXHOCTh 3eMJIH, U3MEHACTCS TOJIbKO B
3aBHCHMOCTH OT WHPOTH! (cM. puc. GPS-L-4). Ecan
Mbl CPABHHM Pe3y/IbTATHl H3MEPEHHH 3TOro yrid,
NOJy4YEeHHbIE B OMH U TOT XK€ [J€Hb B PA3HBIX
MecTax, Mbl MOXEM ONpPEICNTh PAZHULY MEXay
LUHPOTAMH JITHX IABYX NMYHKTOBR.

[lo mepe BpatueHnst 3eMaU yros, nog KOTOPbIM
COJIHEYHDBI CBET MaJaeT Ha NOBEPXHOCTh 3EMJIn,
MEHSIETCS; NOATOMY AJ1s1 TOTO, YTOObI PE3Y/IbTATEI
HAOJIOACHHH MOXHO ObIJIO CPABHHATH, BAXKHO
MPOU3BOOUTH HAOTI0MeHHs B ABYX MYHKTaX B OQHO
M TO K€ BPEMSl — B MOMEHT MECTHOIO COJTHEUHOTO
NoAyAHS. B MOMEHT MECTHOTO COJIHEYHOTO NOJIYAHS
CosTHUE HAXOAHTCS MPSIMO HAT TO0BOH UJIH B TAKOM
MOJIOKEHHH, B KOTOPOM YIroJI, MOAd KOTOPhIM
COJTHEUHBIE JIYUH MAJAKOT HA MOBEPXHOCTDH 3eM.iH,
COPUEHTHPOBaH ¢ ceepa Ha 1or. [Ipu atom Jrobas
pasHuua Mexnay noJjoxenusmu CosHIa B ABYX
Pa3/MYHBIX NYHKTax 3aBHCHT UCKJIHOUHTEIbHO OT
PA3HMLBL MCXKAY WHPOTAMH ITHX MYHKTOB. Yros,
107 KOTOPBIM COJIHEYHBIC JYYH NAAAI0T HA 3EMUTIO,
M3MEHSAETCS TaKXKe U30 AHS B ACHB, MO MEPE TOro,
kak 3emist copepiiaet o0opoT Bokpyr CoJiHua;
TakHM 00pa3oM, CpaBHHUMbBIE H3MEPEHHS MOXHO
NPOU3BOOUTL TOJBKO B OHH W TOT XK€ OCHb.

I Toro, ytodbl onpeaeaHTh WHPOTY ApYyTroii
IKOJIbI, 3aHECUTE Pe3YyAbTaThl H3MEpeHHUil,
NOJIy4YEeHHbIC BAMH U YYAWUMHUCS APYTOii IWKOJIBI B
MECTHDBI COJTHEUHBIH MOJIAEHb, Ha padouuil JUCT
AJ1s perucTpaniy WHPOTH, ONpeAeeHHOH ¢
MOMOLIbBIO aCTPOHABHTAUMOHHBIX HalJIr0aeHHi,
[lpocmoTpute obpazel 3anoJiHeHHOro pabouero
JIUCTA, @ 34TeM BBHINOJIHHUTE TPEOYEMBIE PACUETHI HA
01aHke pabouero saucra. Tpedyemble onepaunu
NEPEUNCICHBI HILKE.

Onepaunn, BBIMOJIHAEMbBIC C JAHHDbBIMH,
MOJTYHYEHHBbIMH YYALLIHMHCA KaxXao# 13 ABYX LIKOJI.

(Yuawuecs ¢ 8blCOKUM YPOBHEM NOOCOMOBKL.)
Paccunraiite yroa poszsbienust ConHua.
(Yuawuecs co cpednum yposHem nodeomosKuy.)
Ucnonp3yiiTe W3MepeHHblil yroa
BosBpienust CoHua.

Paccuuraiite 3eHutHblii yron (90° — yroan
Bo3BbiteHnst CostHua) (B rpagycax).

PaccunraiiTe IMpPOTHYIO pa3HULY (BbIUTHTE
BEJIHYHHY OAHOTO 3EHHTHOTO YIJ1a U3
BEJIHUHHbBI APYTOTO).

Pacunraiite wupoty Apyroi mwkombl.

Puc. GPS-L-25. B3aumocassists tupom u Yesi06 GO3GHe i st
Costnya.
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Onpegennte BpeMd HACTYIJIEHHS MECTHOrO
COJIHEYHOrO HOJIYAHS HA OCHOBE CBOMX H3MEpPEHHI.
MOMEHT COJIHEYHOTO NMOJIYAHSI HACTYNAET, KOraa
oTOpacpiBaemas IIECTOM TEHb CTAHORUTCS CaMoil
KOPOTKOii. EC/M HECKOIbKO H3MEPEHHI AJIHHBI TEHH
AaJH OAHO H TO X€ HAUMEHbLUEE 3HAYCHHE,
BHIOEPHTE BpeMsl, O K ailiee K cepeauHe nepuoa,
B TE€YEHHE KOTOPOTO Bbl MOJYYald OOHO H TO Xe
HaUMEHbIIEE 3HAUCHHE QJIMHBI TeHH. Bripaszurte
3HAYEHHE 3TOrO BPEMEHH B CAMHULAX BCEMHUPHOrO
BPEMEHH H 3apErUCTPUPYIiTE €ro Ha paboveM nucTe
AJIA PErucTpalHH pacyeToB, B AOMOJIHEHHE K
AOPYrHM pe3yJibTaTaM H3MEpeHHil, MpOH3BeIeHHbIX
BAMHU H YYalMMUCS APYrOfl LIKOJIBL.

BopinosiiuTe pacdeTsl, yKka3aHHble Ha pabouem
JcTe. Yualuecs ¢ BICOKHM YPOBHEM NOATOTOBKH
MOTYT onpeaeasTh yroa Bozswiuenus CostHua,
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BbINOJIHAA TPUTOHOMETPHUCCKHE ONEpaunn, B TO
BPEM A KaK APYTHE yualluecsd UCNOJIb3YIOT 3HAYCHH A
YI0B, NOJYUYEHHBIC C MOMOILIBHO KJAUHOMETDA.

Ham neobxonnMo HaiiTH 3HAYECHHE 3EHUTHOTO YIa,
T. €. yria mexjay HanpapJeHueM Ha CosiHue
BEPTHKAJ/IbHOH JIHHHEH. DTOT yroJl paBeH pa3HuLe
Mexay HanmpaBsieHHeM Ha COJIHIE U HANPaBJIEHHEM
Ha 3eHHT. 3¢HUTOM HaszblBaeTCcd TOUKa,
HAXOAALWASCS OPSIMO HAl FOJI0BOM, HE3aBHCHMO OT
TOTO, TA€ Mbl HAaXOAMMCSH. YCTAHOBAEHHBII
BCPTHKA/bHO IIECT YKA3bIBACT Ha 3¢HUT. Tak Kak
CYMMa BCEX BHYTPEHHHUX YIVIOB TPEYrOJIbHHKA PABHA
180 rpagycam M HaM M3BECTHO, UTO OQUH M3 ITHX
yrioB (MeXay BEPTHKAJbHBIM LIECTOM H
FOPH3OHTAJIbHOU MOBEPXHOCTbIO 3emuin) paper 90
rpagycam, Mbl MOXKEM pacCUUTaTh 3€HUTHbIHA yroJ,
BbIUHTAS H3BECTHBI HAM yroJ1 Bo3BbileHns CoHua
H3 CYMMBbl IBYX HEMpPSMBIX YIJIOB TPEYrOJIbHHKA,
pasHoii 90 rpaaycam.

Houemy HeoOXxomuMOo HaiiTH 3eHUTHBIH yron? Ecau
Obl CosTHUE HAXOAHJOCH HEMOCPEACTBEHHO HA
HeOEeCHOM DK BATOpe (YTO MPOUCXOAHUT BO BpeMs
BECCHHET0 U OCCHHErO PaBHOACHCTBHI, T. €.
npumepHo 21 Mapta u 21 centsiops), ayun CoHua
Oblin Obl CTPOTrO MmapasijieibHbl HEOECHOMY
dkBaropy. B aToM cayuae 3eHuTHbIR yron Ob1a Obl
paBeH WHPOTE TOTO MECTa, B KOTOPOM Mbl
Haxogumcs. Yroa posbiwenns Coanua,
M3MEPEHHBIH y4alUMUCS APYTOil IUKObI, MO3BOJIHIA
OBl HAM Cpa3y Y3HATbh LIKPOTY 3TOMH WKobL. TeM He
MeHee, BO BCe IpyrHe JHH Fof1a, KpoMe JHeill paBHO-
JACHCTBUs, noJoxkeHue CoslHUA He COBMajlaeT ¢
HCOCCHBIM KBATOPOM, U €ro Jy4M MajatoT Ha
3emu0 moa pasanuHbiMi yriamu. Ho B obomx
MyHKTAX, ¢ PACTOJIOAKEHDB 00¢ LKOIbl, OAMHAKORO
napaesbHbie Jyun CoaHUA NAAAOT Ha 3eMJI0 B
OJIMH H TOT XK€ JICHb, HC3ABUCHMO OT PACTOJIOKCHHU S
wkos. Takum o0OpaszoM, BblUuNTag GaKTHYECCKHUil
yroJ Bo3BbiieHns CoJIHIA U3 3€HUTHOTO yIJla,
KOTOPHIH Ha0.1romas1Cst Obl B JHY PABHOACHCTBHUS, Mbl
TeM CaMbiM MOXEM HE YUHTbIBATb BUAUMOE
cmewenne CosiHia, BbI3BaHHOE oOpatleHueM 3eMau
BoKpyr CoJiHUa, Tak KaK 3TO CMEIIEHHE OAMHAKOBO
ans Habarogaresieil U3 odeux wko. TloaToMy mbl
MOXEM ONMpede/iuTh pa3HULy MEeXAy WHPOTamMH
WKOJ B J1H000i AeHb. 3Has 3Ty pa3HuLy W IWKPOTY
Hawe#d WKoAb (YKa3aHHYKH Ha KapTe HJH
ONpPEdC/ICHHY) ¢ MOMOLILIO MPHEMHNKA), MBI
MOXEM paCCUUTATb UIHPOTY APYroil WKOJIbI.

Koppekuuna naHHbIX

Habntopateau u3 ABYX pa3HbiX WKOJ MOryT
H3MEPATh yroJ1 Bo3BbileHNns COMHLA B Pa3IHYHbBIX
HAMPABJACHUSX C CEBEPHBIM HJIH  HOXHbBIM
ckJIoHeHHeM, Tak Kak CoJiHIle mepeMelaeTcs no
OfHOH HJIH TIO APYrofl Mo10BHHE HebecHOro cBoaa,
B 3aBHCHMOCTH OT BpeMeHH roaa. [loaToMy Moxer

noTpe0OBATLCS ONPENEICHUE HE PA3HULIDL, & CYMMBbI
3eHUTHBIX YIJIOB, ONPENEIEHHbIX YYallUMHUCS ABY X
ko, To, kakoii pe3y/ibTaT NOTpedyeTCa B TOM HJIH
MHOM CJTyuae — pa3HHUA HJIM CYMMa, — 3aBHCUT
OT B3aHMOOTHOLUCHUS MEXAY HANpaBJACHUSIMHU
TeHel, 0TOpachIBaeMbIX BEPTHKAJIbHBIMH LIECTAMH.
Ha paGoueM sincre npuBeneHa Tad MIA ¢ yKa3aHUEM
YCJIOBHIF CJIOKEHHUS WJIM BBIYUTAHWS 3HAUYCHMUI
YIJI0B.

Bo3MOXHO TaK Xe, UTO Apyrast K014 HAXOAHTCS B
Jpyrom nosiyluapuu 3emJi. B aTom ciiyuae okoHua-
TE/IbHOE BBIUMTAHNE YIJIOB IPUBEACT K MOJIYUCHHIO
OTPUUATEJILHOrO 3HAYEHHst WHPOTHL. [las Toro,
4TOOBl MOJYYHTH NOJTOXKHUTEABHBINH Pe3yabTAT,
npeacrasbTe cede, UTO JABE MIKOJBI MOMEHSAIHChH
MECTaMH.

Onpenenexue JoaroTsi APYrov LWKOSbI

B CBsi3M ¢ TEM, YTO Mbl HAXOOMMCH Ha MJaHeTe,
COBepUIAOLIEH TOBOPOT HA OAMH TPajyc Kaxjble
UETBIPE MUHYTBI, ONMPEACUB PAHUIY MEXAY
IHQUCHHAMH BPEMEHU HACTYMJIEHHS MECTHOTO
COJTHCUHOTO TOJYIHS, 3aPEeruCTPUPOBAHHBIMH
YUAUIHMKUCS ABYX LIKOJI, Mbl MOXEM HAlTH pasHuIly
MEAK Y AOJACOTAMH JTHX WIKOJ. Yualuuecs obeux
WKOA AOJXKHBl PE-THCTPUPOBATH BCEMHUPHOE
(FPHHBHUCKOE) BpeMs, uTOObl H3IMEpPEHHUS
NPOM3BOAHANCH B 00MICH CHCTEMe OTCUeTa.
BbimoHuTe pacuers, yKasaHHbie Ha padouem
jgucte. CM. npuMep BHITOJHEHHS PACUYETOR HA
o0pasue padouero JucTa.

B oTHOWEHUN MaHHBIX, NOJYYEHHBIX KaXA0H H73
JBYX WIKOJI, BHIOJIHUTE CJIEAYIOLHME OMEPalHH.

Puc. GPS-1.-26.
Hsmepenue dostcomst no yeay goscututent s Cosnyd

MapannensHole
ny4u
ConHua

Caman kopoTkan
TeHb Habmopaertca
B OAHHbIA MOMEHT

Caman kopoTkan
TeHb ByneT cxopo
HabnrparecA

Caman kopoTkan
TeHb yXe
Habnopanacs

CesepHbid NCNKIC

HanpasneHuve
Bpaulenna

1 rpapyc
3a 4 MUHYTbI
(c 3anapa Ha BOCTOK)

GLOBE™ 1997

Y uebnbie 3anstus - 33

HccnepoBanus ¢ nomotubky GPS

gnhpenovnodudy

/

BULBHES

\




OrnpenenuTe BpeMa MECTHOTO COJIHEYHOTO
NOJYAHS (B EAMHHLAX BCEMUPHOTO
BPEMEHM),

BrlpasuTe 3HaueHUs BpEMEHH KaK KOJIHUECTBO
MHHYT, MPOLIEAIIHUX C Ha4aaa cyTOK (1o
BCEMHDHOMY BPEMEHH).

Haiinute pa3nuuy B MHHYTaX MeXIy
3HAYEHNSIMU BPEMEHH MECTHOI'O COJTHEUHOT O
HOJIy[HA, 3aPErUCTPUPOBAHHOIO YUallUMHUCH
AOBYX WIKOJ.

[IpeoGpa3yliTe pa3Huly BO BpEMHH B pa3HHUY
AOJITOT (OAMH Fpagyc COOTBETCTBYET
YETHIPEM MHHYTaM).

Haiinnre cymMMy 10rotThl Bawe WKOJIb |
0J1yYEHHOrO 3HaUEHUS pas3HHUbBI AOJFOT
WJIN Pa3HHUY MEXAY HUMH, B 3aBUCHMOCTH
OT TOr0, HAXOAATCA JIH [1BE WKOJIbl B OIHOM
NOJ1yLIapU{ HJIK B IBYX Pa3/IMYHBIX TMOJTY-
apusx.

PaccuuraiiTe qoAaroty Apyroi Kok,

Bce caenytomme dhpasbl OMUCHIBAIOT OHO H TO XK€
ABJIEHHE.

CyTkH cocToAT 13 24 uacos.

OnuH nosHblit 060poT 3eMuin BOKpYr CBOei OCH
3aHuMaeT 24 yaca.

ITosopotr 3eman Ha 360 rpagycop 3aHUMaET

24 vaca.

ITogopot 3eman Ha 360 rpaaycoB 3aHHMaET
1440 MuHyT.

[osopor 3eM.u Ha | Tpaayc 3anuMaer 4
MEHYTHI.

[lepemewenne CosHua no Hedy ¢ BOCTOKA Ha
3anaj Ha 1 rpagyc 3aHMMaeT 4 MUHYTHI.

Kaxabie 4 MHHYTHI 36MS NOBOPAUMBAETCS Ha
| rpagyc AOArOTSI.

Takum oOpa3om, kaxaste 4 munytol CoslHUE nepe-
Melaercs Ha | rpaayc.

BpeMs uMeeT BaXHOE 3HAYCHUE MPU pacueTax
gosrotsl. [1pu pacuere WHPOTHI, OAHAKO, OCHOBHOE
3HAUEHHE UMEET H3MEPEHHE YIVIOBOH BEJIHUMHDI.
Yachl ¢ MAaATHUKOM OBl H300pETEHbl 3a10Jr0 10
CAMOPETyJHPYIIUXCS YaCOB ¢ MPYXKHHHBIM
MexaHu3MoM. Ho uacel ¢ MasiTHHKOM paboTaror
HEeY/[OBJIETBOPUTEJILHO HAa JBUXKYLWEMCS MM
KavarolemMcs Ha BosiHax cyane. o m3o0peTcHus
4acoB, He TpeDoBaBIIUX YCTAaHOBKH MasTHHKA,
MOPSIKU MOTJTH OlPeAe/IATh WHPOTY, HO HE JOJITOTY.
Onones paipabOTKU TEXHOJIOTHH, NMO3BOJIMBLICH
pewnTs 3Ty npobjeMy, ONUCHIBACTCS B KHUIE
«Longitude» («[onrora») Maset Cobena (1995 r.,
u3g. Walker Publishing Company, Hero-Hopk).

g Toro, 4ToObl HE HMETDb Aesla ¢ APOOHBIMH
3HAUCHUSMH Y4COB, 3dPEeTHCTPHPOBAHHOE
BCCMUPHOE BpeMs npeodpasyeTcsd B KOJIHYECTBO
MHHYT, NpoLIeaiiee NOC/e HaYaa CYyTOK B MeCTe,
rae pacnoJioxeHa Kaxpaas w3 mkos. Halinure

Pa3sHHLY MeXAY NOJYYEHHBIMH 3HAUCHHSIMH
BPEMEHH, YTOOBI OMPEAESINTD, CKOJIBKO BPEMEHH
NMPOXOAHT C MOMEHTA HACTYNJIEHUS MECTHOTO
COJIHEYHOTO MOJIYAHS JJ1s1 YYALUXCS OTHOMH KO bl
40 MOMEHTA HACTYIJICHHS MECTHOI'O COJTHEUHOIo
TOJIYAHS Ui yualmxcs Apyro# mikosbl. Tak Kax
3eMJ1s moBopauMBaeTCd Ha 1 rpagyc Kaxpisie
4 MUHYTBI, pa3esuTe HalileHHYIO pa3HHWUY BO
BPEMEHH Ha uUeThIpe, YTODbl PacCUUTATDH YIVIOBYIO
pa3HUUY JOJITOT ABYX LIKOJI B IFpagycax.

Hawa nianera Bpamaercs B HanpaBJIeHHH € 3anaaa
Ha BOCTOK. COJIHIIE BOCXOIMT Ha BOCTOKE — 3TO
3HAUHUT, UTO MBI IEPEMELLAEMCs, BMECTE C MOBEPX-
HocThio 3emum, HaBcTpeuy CoaHuy, T. €. B
BOCTOYHOM HanparJieHn. Takum oGpa3oM, IIKo1a,
719 KOTOPOH MECTHbIH COJIHEUHBI MoJiAeHb
HACTYMAET paHblie, PacnoJiokeHa BOCTOUHEE
Apyroif wWkojel. B 3aBUCHMOCTH OT B3aUMHOrO
pPacrnoJIOXKeHHd WKOJI, HAXOOUTCS CYMMa HJH
Pa3HULIA 3HAYEHHUIT PA3HULIBI MEXK Y JOATOTAMH ABYX
LIKOJT H 3HAYEHUS [IOJITOTHI BalleH WKOJIbI C TEM,
4TOOBI MOJIYUHTh JOATOTY APYTOH WIKOADI.

Koppekuus manHbIx

Ecau 3HaueHue AOATOTHl APYroii WKOJIbl OTPHLA-
TEJbHO, 3HAYUT, OHA HAXOAUTCS MO APYTYHO CTOPOHY
Hyaesoro Mepuanada (noarorer 0°). B atom cayuae,
4YTOOB MOJIYUHTb MOJOXHTEbHBIH Pe3yJibTarT,
npeactraBbTe cede, UTO ABE LIKOJIbI MOMEHAANCH
MectaMH. Ecsoin 3HaueHue cocraBuT 60see 180
rpagycoB, 3HAUMT, APYras WIKOJA HAXOAMTCS IO
APYTYIO CTOPOHY MEXAYHApPOAHOH JIMHUH CMEHBI
aar. B atoMm caydae npeacrassTe cebe, YTO WKOJIbI
NOMEHAJIMCh MeCTaMH, BuiuTHTe 360 rpaaycoB u
NOJIyuUuTEe OKOHYATE/NbHOE TNOJOKHTEJIbHOE
3HAUEHHE [0JIFOTHI.

CpaBHeHWe pe3ynbTaros, NOayYEeHHbIX ABYMA
LwKonamu

Cesaxurech ¢ apyroil wkostoii u oOMeHaHTECH
NOJIYUYEHHBIMH pe3ysbTaTaMu. YTo mpou3owsio?
I1paBHJIbHO JTH BBl pacCUMTa U KOOPAHHATHI APYroH
wKobl? Ec/IM HET, HACKOIBKO CYLIECTREHHA Balua
omwnbka? Moxere Ji Bbl 0ObSICHUTD 3Ty OWHOKY?
CpaBHuMa M Bawa omubKa ¢ owWHOKOIi,
gonyueHHoli DpatocdeHoM HpU  pacyeTe
okpyxHocTH 3emun? Ecnu Baina oiMOKa cpaBHHMa
¢ omnOxoii DparocdeHa, MOXETe JIH Bbl OObSICHHTD,
no4yemy 3to Tak?

Bonpocb! n pansHedwme nccaenoBanna

B TeueHHe MHOTHX BEKOB JIOOH ONpPEOe/IsiJin CBOE
MECTONOJIOKEHHE Ha 3eMJIe C ITIOMOLIBIO HeDEeCHDBIX
tes (38e3n, CoaHua u Jlywel). YeM OTIHuaJIHCh
METO/B! APEBHHX OT METOA0B, KOTOPBIE TPUMEHIIIH
mbl? IlpeacraBbre cefe, YTO HIMPOTA M AOJTOTA
ApYro#l IKOJIBl PaBHBI HYJIX0 IPaJyCoB, U UYTO y HAC
ecTb Tabauua 3uadeHuil yos BossbiineHns CoJtHIa
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B MECTHBIH COJTHEYHDBIH TTOJIAEHD, U3MEPABILUXCS B
MECTE PacnoJIOKEHHA APYTroi WKOJIb! KaX Ablil AEHb
B TeyeHHe Bcero roga. Ha ocHoBe 3HaueHuii yrios
BO3BbilIeHHS] CONTHUA H BPEMEHH HACTYMJICHHS
MECTHOTO COJIHEYHOrO MOJIYAHS, H3MEPEHHBIX B
J11000i TOYKE MOBEPXHOCTH 3€MJIM, Mbl MOXEM
ONpeaesiuTh HAalll KOOPAMHATBI, CPaBHHBAA
HU3MEPEHHbIE 3HAuyeHHs CO  3HAYEHUSIMHU,
NPHBEJEHHBIMH B TadJ/inile YIJIOB BO3BBILIEHHS
ConHiia B MECTHBIH COTHEUHbL MOAEHb B MYHKTE
¢ HysaeBoil wupotoil u poaroroii. Takoi MeTos
OnpeaeseHUS] MECTOTNOTOKEeHUS NPUMEHSJICS B
TeyeHHe HECKOJIbKMX COT JIET, U CTAHOBMJICA BCe
00/1ee TOUHBIM N0 Mepe u300peTeHus 6o1ee TOUHBIX
4acoB U 00JIee TOYHBIX METOIOB H3MEPEHUS YTJIOB.
MaTeMaTHkKh W ACTPOHOMbBI  COCTABJISIOT
He0OX0AUMbIE TAOJTHUbl HA OCHORE MOHHMAaHHKs
NPOCTPAHCTBEHHBIX B3aUMOOTHOTESHUI MEXIY
3emJieit 1 pa3JMUHBIMH HEOECHBIMH OObEK TAMU.
Cucrema raodaibHOro no3uuHoHupoBaHus (GPS)
hYHKUHOHHUPYET Ha OCHOBE CXOAHBIX NMPHHLMIIOR, C
TEM HCKJIFOUYEHUEM, UTO BHAHUMBIC €CTECTBEHHbIC
HcOCCHbIE TeSld B ITOH CHCTEME 3UMEHEHD
UCKYCCTBCHHBIMU CMYTHHKAMU, NEPeaarOiinMH
PAAMOCHIHAJTHI,

Kak ycTaHoBuTb TOYHOE BPEMA HA 4acax?

Kak Mbl onpeaesisiem TouHoe Bpems cyTok? K
YHCAY JIEFKOAOCTYIHbIX HCTOUHHKOB HH(pOpMaiun,
NOIBOJSIIOWMX, KAK MPABUIIO, Y3HATbH BpeM4 ¢
TOUHOCTbI A0 OAHOI CEKYHAbl, OTHOCSITCH
CJIeYIOLUHUE.

CHrHasibl TOYHOTO BPEMEHH NepenaroTes
KaX bl YAC PaAHOCTAHUMSIMHU U
TeJIEBU3HOHHBIMH CTAHUHAMMU,

CHrHAIbI TOUHOTO BPEMEHH TEPEaAtOTCH
pa3JIMUHBIMH KOPOTKOBOJIHOBBIMU
PAIHOCTAHUUSMH,

KomnbloTepHoe nporpaMmHoe odecnevenne
COOOLACT TOYHOE BPEMS MOJIb30BaATEIIM
cetH Internet.

TouHoe BpeM$ YKa3bIBACTCS MPHEMHUKAMU

GPS.
PanuocTaHIIMK U TeJIeBU3HOHHbIE CTAHIIHA

MecTHBIM T€J€BH3IHOHHBIM U PafgHOCTAHUUAM
TpedyeTcsl KOOPAMHALNS UX NMepenay ¢ nepegavyamu
ApYTFHX CTAQHUWH H HCHOJAb3YEMBIMH HMH
UCTOYHHKaMU HHpopMauuu. [Toaromy aas HHX
UMEET OueHb 00bIIOC 3HAUCHHE H3MEPCHUE
BPEMEHHU C TOUHOCTHIO A0 MEHEE UEM OAHOI]
cekyHAbpl. MHOrHe KoMMepueckie paguoCTaHUUU
KaXAblfl 4ac mepefaroT CUrHaa TOYHOrO BPEMEHH,
NO3BOJISIOILHI MPAaBHJILHO YCTAHABJIMBATDH YacChl.
CywecTByeT HECKOJbKO MEKIYHApOLHbIX
KOPOTKOBOJIHOBbIX paaHOCTAHUKil, Mepeaarmnx
HCKJIIOYHTEIBHO TOUHOE BpEMS CYTOK.

CKO0/IbKO BPEMEHH YXOAUT Ha MepeMelleHHE PaHo-
CHTHaJIa OT Mepenarwllell CTaHuul 10 npHeMHnka?
Ecau Bol HaxomuTech B 100 xnnomeTpax oT paauno-
CTAHUHN B MOMEHT MEPEAa4YH CHIHAJIA TOUHOTO
BPEMEHHU, CHUIHAJ, ABHUXKYLIMIICA CO CKOPOCThIO
ceera (3,0 x 10¥ MeTpoB B CeKYHAY), MPUHUMALCTCS
BAIIMM Paiio Ha OfHY TPETb MHJJAHCEKYHAB! (I
MHJIJTHCEKYHAA — | THICAYHAS 4YacTh CEKYHMbI)
no3xe MoOMeHTa ero nepepaun. CurHan,
NOCTYNAKIWHKI U3 FPOMKOTOBOPUTES Paano,
pPacnpoCTPaHAOWMHCS CO CKOPOCTLIO 3ByKa (331
MEeTp B CEKYHIY) AOCTHIAET BALIEro yxa eille uepes
3 MUJJIHCEKYHAbl, €CJM BBl HAXOAHTECHh H4
pacctosHun 1 Merpa OT Baiero paauo. Takum
obpazom, mwdasg owndKa, gonyckaeMas mnpu
YCTAHOBKE BPEMEHH Ha uacax BPYUHYI0, ckopee
Bcero, OyzeT 00J1ee 3HAUNTESTBHOI, YeM KOJTHYECTBO
BPEMEHH, YXOAslee HA NMePeMENICHHE CHIHAMA OT
PATHOCTAHUHH A0 BAILIETO YXA.

Komnmeeprle CETH CBA3H

Bbl MOXeTe y3HaTb TOYHOE RPCMS HA CTpaHuUe
Boenwno-mopckoro dpaora CHIA 8 cern Internet, no
aapecy http://tycho.usno.navy.mil. [IporpamMmmuoe
o0ecneyeHue CBSI3M BALIEr0 KOMBIOTEPd ACHT
10TOKH UU(POBBIX JAHHBIX Hd MAKETbl AAHHbIX,
KOTOpble MepeaarwTcd Mo  CeTH CBA3H ¢
HCIMOAB30BAHNEM PA3JIHUYHBIX MAPIIPYTOR, Ha
KOTOPbIX NPOUCXOAAT HEH3IBECTHBIC 3aJCPXKH
pa3nauuHoii mpogoaxuTteanHocTtu. Ilepegauva
MaKkeTOB JAHHBIX 3AHHMAET HCKOTOPOE BPEMS.
Takum 00pa30M, Mbl He MOXEM OBICTPO U TOUHO
OMpeae/UTh PA3HULY BO BPEMEHH MEXK 1Y MOMEHTOM
NOSBJCHUS 3HAYCHHUS BPEMEHHM Ha JKpaHe
KOMIBIOTEPAa U MOMCHTOM (haK THYECKOI mepeaaun
APYTHM KOMIBIOTEPOM TOUYHOTO BPEMEHH B OTBET
HA BALU 3ampoc.

CyuecTByeT NporpaMMHoE 00eclieueHue, KOTopoe
NO3BOJAET PETHCTPUPOBATL € MOMOLUbBI CETH
Internet TOuHOC BpeMmsi, NMEPEAaHHOE JIPYIUM
KomMnbTEPOM. HekoTopblie BHABL Takoro
MpOrpaMMHOr0 00eCneUeHHS TOCTATOYHO CJIOXKHb
— HampuMmep, NPOU3BOAMTCS OOMEH COOOLIEHH MU
MEXIY ABYMS KOMMbIOTEPAMH, MEPEIAOIUUM U
IIPUHAMATOLIIM, ¢ ONPEE/IEHUEM CPEIHEro BPEMEHH
3agepxku curnaga. Ilocse permcrpaunnn
NPOJOKHTEbHOCTH TaKOoi 3aaepKKu, Bpems
3a0epXKKH NPUOABASETCS K NPUHHMAEMOMY BaMH
JHAYEHUK BPEMEHH, MCPEAaHHOMY JpYrHuMm
KOMTBIOTEPOM, € T€M, UTOOBI OTKOPPEKTHPOBAThH
3HAUEHHE BPEMEHH C YYETOM pa3J/IMuHbIX 3a[IepXKeK,
MPONCXOASALLHX NTPU MEpefaue JaHHbIX 1O CETH CBS3H,

ACTPOHOMBI MHOTZIA TMOJIb3YIOTCS APYTHMH 3HAauc-
HHAMH BPEMEHH — 3BE3/IHBIM BPEMEHEM, KOTOPOE
CHHXPOHU3HPYETCS C JBHXKEHHEM 13Be3d. 3Be3HOe
BPEMS OT/IMUACTCA MPHUMEPHO Ha 4 MHHYTH OT
«IPaX [JAHCKOTO BpeMeHH» (T. €. OT TOr0 BPEMEHH,
KOTOPOE€ YKa3biBalOT OOBIUHBIE 4aChl), KOTOPOE
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onpeneaseTcs Ha OCHOBE MOJIOXKEHHS 3eMJIH 1O
otHoutenuto k Cosinny. TouyHoe BpeMs MOXHO
y3HATb TaKXe Ha CJCAYIOLUIMX CTPAHHIAX B CETH
World Wide Web:

http://www.greenwich2000.com/time. htm
http://www.bldrdoc.gov/doc-tour/
atomic_clock.html

I'nobdanbHas cucreMa NO3MUHMOHUPOBAHMA

[nobanbHas cucrema nosuunonupoanug (GPS)
(DYHKIIMOHHPYET HA OCHOBE OTCUETAa BPEMEHH, TaK
KaK KOOPAMHATHI ONPEAS/ISIOTCS B 9TOH CUCTEME Ha
OCHOBE 3HAYCHUH 3aACPXKH CHTHAJIOB BPEMCHH,
nepefaHHbIX CIYTHHKAMK € YCTAHOBJICHHBIMHU Ha HHX
TOUYHBIMH aTOMHBIMHU Yacamy. [loaTomy npueMHUK
GPS MoxeT ykasblBaTh TOUHOE BpeMs CYTOK. bosiee
CJA0XHO ycTpoeHHble npuemHukn GPS paxe
KOPPEKTHPYIOT BpEeMS C YyUEeTOM 3adepXKKH,
CBSI3AHHON C MepeMeliCHHEM CHTHAa OT COYTHUKA
A0 MPUEMHHKA, TaK KaK paccTOsIHUE A0 CHYTHHKA
W3BECTHO, U HA OCHOBE ITOrO PACCTOSHUS MOXHO
paccyuTaTh NMPOAOJIKHUTEJbHOCTD 3a€PXKH
(cocTaBagouc, KaK NpaBuio, NpuMepHo 67
MUJIJIHCEKYHA).

MecTHOE BpeMs H BCEMHPHOE BpeMsl

B xome 3TOro 3aHsTHs yualiuecs Balueil u Apyroi,
Haxomsileiics Ha GOJIbIIOM PAcCTOSHUH IKOJIbI
ONpefesifaoT BpeMS HACTYMNJEHHS MECTHOrO
COJIHEYHOTO NOJIYAHS, PETHCTPUPYST MECTHOE BpeEM
CyTOK B MOMEHT, Korga ordpacbhiBacMmas
BEPTHKAJIBHBIM ILIECTOM TEHb CTAHOBHTCS CaMoOi
KopoTKOH. Ha oCHOBE 3TUX 3HaueHWil BpeMeHH
onpeacasieTCd pa3HUULa BO BPEMEHU MEXIY
MOMCHTAMH HACTYMJICHUST MECTHOrO COJIHEUHOTO
MOoNyAHA B BAalleM MYHKTE M B MYHKTE, rae
pacnosoXeHa Apyras WKoJa.

Tak xak CosiHuUE HAXOAMTCA B 3€HHTE (MPAMO Haa
ros10BOil) B pa3/IHYHOE BPEMS B NYHKTax ¢
Pa3JMYHOll AOArOTOll, NPABUTEAbCTBA pas3JIMUHbBIX
CTPaH MUpa PELUUIH PA3AEANTD MOBEPXHOCTD HALLIEH
NJaHeTb Ha 24 BpeMeHHbIX Nosica, WIHPHHOMN
npuMepHo 15 rpaaycoB A0AroThl Kaxabli (15
rpagycoB JOJIFOTbl COOTBETCTBYET OAHOMY 4acy
BpalleHust 3eMau BoKpyr cBoeil ocu). Takum
00pa3oM, BIOJIHE BO3MOXHO, YTO MOMEHT BPEMEHH,
koraa CoJsiHLE AOCTHIrAE€T HAMBBICIIEH TOUKH Ha
HeGoCBOAE (MOMEHT MECTHOTO COJIHEYHOTO
NOJIYAHS) B palioHe BalleH MIKOJIbl, CYLUECTBEHHO
OTJINYAETCS OT MOMEHTA HACTYIJIEHHS MECTHOIO
COJIHEUHOTO NMOJYAHS B palioHE APYroii IWKOJIBI.
Kpome Toro, apyras LIKOJia MOXET HAXOAUTHCH B
OPYroM BpEMEHHOM MOsice, T. €. Yachl Y4aLHXCH
Apyrofi WKoJibl MOTYT [OKa3blBaThb BpeMd,
OTJIMYAIOWEECH OT BPEMEHHU, NOKA3bIBAEMOTO
BALUMMH YacaMM, Ha OJMH MJIM HECKOJIbKO 4acCoB.
Tem He meHee, yuamuecss oOeHX MKOJ MOTYT

perucTpupoBaTh BpEMS, NOJIB3YsCh 0OIIeil,
O/IUHAKOBOH CHCTEMOH OoTcueTa. JTO MO3BOJIUT
BBIUHTATh OfHO 3HAUEHHE BPEMEHU U3 APYroro,
Onpefiesfa pa3Hully BO BPEMEHH.

[To npuuHHaM HCTOPUUECKOTO XapaKTepa BpeMms,
OnpeaesIieMOe Ha MepUIHaHe, MPOXOAALEM Yepes
ropof I'puHBUY B AHMINK, CUMTAETCSI BCEMHPHBIM
CTAHOAPTHBIM BpeMEHeM. MecTHbIE MOKa3aHHA
BpEMEHH MOXHO npeoOpa3oBaTh B 3HAYCHUS
BCEMHPHOTO BPEMEHH, NpHOABJISIS UM BBIYHTAS
LEJTOYHCIIEHHOE KOJIHUECTBO YACOB, B 3aBUCHMOCTH
OT BPEMEHHOTO N0SICA, B KOTOPOM Bbl HAXOAHTECh.

KosiuecTBo yacoB, KoTopbie cjieayeT npudaBasTh
K MECTHOMY BPEMEHH UJTU BBIUUTATH U3 HETO, YTOOBI
MOJAYyYUTh BCEMHPHOE CTaHAApTHOE BpeMs,
ONpeAe/IsieTCs ¢ MOMOLIBK KapThl HJH r100yca, Ha
KOTOPBIX YKa3aHbl BPEMEHHBIC I0SICa; MOXKHO TaK XKe
CMPOCHTb KOTO-HUOYAb, KTO 3HAET, HAa CKOJIbKO
YacoB MECTHOE BpeMs OTJHYaercs OT
TPUHBHUCKOTO. MeCTHOE BpeMs MOXET 3aBHCETh
TAKXKE OT BPEMECHHU Toad B TeX CTpaHax, riae
IPUMEHSIETCS PA3JIMYHOE JIETHEE U 3UMHEe BpeMsl.
Ciyxawum aBHAKOMIIAHHI 1 METEeOpOJIoraM, Kak
NPaBUIJIO, H3BECTHbBI MECTHbIE CTAHJAPTHI, B
COOTBETCTBHN C KOTOPHIMH YKa3biBaeTCs BpeMsl
cytok. bonbuinuerso npuemunkor GPS mMoxHO
3anporpaMMHpoOBaTh Tak, YyToObl OHH yKa3blBaJu
MECTHOE HJIH BCEMHPHOE BPEMSL.

CMm. aapeca ctpatun, B cetn World Wide Web, Ha
KOTOPbIX YKa3bIBAETCS BCEMUPHOE BPEMSI.

HackonbKo TOYHbI MONYYEHHbIE Pe3ynbTaTbl?

KakoBa pasHuua (B rpaaycax) Mexay WHPOTOH H
JIOJITOTOIH IpYroi 1IKOJIbl, PACCYUTAHHOH HAMH, N
ee (hakTHYECKHUMH KoopanHaTaMu? OT Uero 3aBHCHT
BCJHUYUHA 3TOH OWHOKU? JlOMYyCTHB, YTO Mbi
NpPaBUJbHO BBINOJIHUJM Bce apudMeTHUYECKHE
OMepaLuy, M YTO Mbl N0JIb30BAJIUCH PAaBHJIbHBIMU
(hopMys1aMHU, CYUIECTBEHHOE CMELLIEHHE KOOPIUHAT
MOXET ABJATHCS PE3YJbTaTOM HETOUYHOCTH,
JIOMYHIEHHOIA

NMPH U3MEPEHHH IJTHHBI TeHH,
OTOpachiBAEMOM BEPTHKAJIbHBIM LLECTOM;
TNPU COBMEILEHHN TPYOOUKH KJIHHOMETpa
¢ Conxuem;

pH POBEPKE MOPH3OHTAIBHOCTH OMOPHOL
TMIOBEPXHOCTH HJIM BEPTHKAJIBHOCTH IECTa;
TNpH ONpeesIeHHH BPEMEHH HACTYMJIEHU
MECTHOTO COJTHEUHOTO MOJIYAHS.

Kak onpenesuTh, Kakoro poga ommuodKa BbI3Baaa
nanbHeiiee pacxox aenne? [Ipencrassre cebe, uto
MBI IPOU3BOAUM dKcTepuMeHT. [IpurotoBste Habop
TOUHBIX PE3Y/IbTAaTOB M3MEPEHMH, KOTOPBIE MBI
MOJy4uJTH Obl B HACAJIBHBIX YCJIOBHAX. BoimosHuTe
pacueThbl ¢ UCMOIb30BAHUEM ITHX HACAJIbHBIX 3HAUE-
HHUll ¥ yOEOUTECh B TOM, UTO Bbl [10J1y4a€TE NPABUIb-
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Hblii, TOUHBIi pesyabrar. [locsie 3Toro npuroToBbTe
Habop pe3yabTaTOB M3MCPCHHUIl, comepXKaluii
TOJTBKO OfIHH HETOUHBIH pe3y.ibTar. Pazmep owmndxn
A0JIKEeH OBITh TUNHYHBIM AJS TOro MeToaa
MU3MEPEHNS, KOTOPbLi Bbl IPUMEHSJIH HAa MPAK THKE.
Hanpumep, MoxHO n00aBHTb HECKOJILKO
MHJIJIIMETPOR K 3HAUEHHIO JJIMHbBI TEHH (TOrma Kak
npubagsenne 100 MeTpoB Oblj10 Obl, KOHEUHO,
HEpa3yMHbIM). Bblnmoanure  pacueTnl ¢
HCAOJIb30BAHHEM 3TOT0 HabOpa pe3ysabTaTOB U
CPAaBHUTE OKOHYATEJIbHbIE Pe3YyAbTATH ¢
MEAJIbHBIMH.

ITpoussoas Takue pacyerTbl, Bbl HMHTHpYETE
HCOBITAHHA 3aBHCHMOCTH PE3yJbTaTOB BalleTo
JKCMEPUMEHTa OT OoWHOOK, BbI3BAHHBIX
pa3/MYHBIMH MPHYHHAMHU. B cayvasix BbINOJHEHHS
CJIOXKHBIX dKCMICPUMEHTOB, TPeOYyIOWNX 0OJIBUIOTO
KOJIMYECTBA H3IMEPEHHUHi ¥ MHOXECTBA PacueToR,
MOX HO NMOJIb30BATHCS KOMIBIOTEPHON NPOrpaMMOid,
M3MEHS S 3HAUCHUS HCXOAHDBIX JaHHbIX, MOJYYEHHbIX
H3 Pa3JMYHBIX HCTOYHHKOB, H ONpeaeass
pPacxoXIeHHd OKOHYATEJIbHBIX PE3YJbTATOB,
BbI3bIBAEMbIEC ITUMU HIMEHEHHSIMH.

VIMeeT /in 3Ha4eHne BEPTUKA/IbHOCTb
ycTaHoBky wecta? Kak npoBepuTs,
YCTaHOBIIEH N LIECT BEPTUKANIbHO ?

[1poBepHUTb BEPTHKAJIBHOCTD YCTAHOBKH LIECTA
MOXHO € MOMOWbI ypoBHi. ecT MOXeT ObITH
YCTAHOBJIEH CTPOFO BEPTUKAJILHO B MJOCKOCTH,
HAIIPABJICHHOIT C ceBepa Ha 10T, HO HE B MIJIOCKOCTH,
HANpaBJIEHHON ¢ BOCTOKA Ha 3anaf. [loaTomy He
3a0yabTe NPOBEPUTH BEPTHUKAJbHOCTH lECTA
YPOBHEM CO BCEX CTOPOH.

BeprukanbHas JAHHUS 00pasyeTcs HHUTLIO,
HaTsHyTOil rpysukoM. Ecau B KauecTBe lwecta
HCTIOJIb3YETCS OTPE3OK Y3KOH TPyObl, Bbl MOXETe
TIPOBEPUTD BEPTHK AJILHOCTD TPYObl, OFPYy3HB B Hee
Tpy3HK ypOBHs. Ecam Tpyda copueHTHpOBaHA Tak,
4YTO HUTb YPOBHA TOYHO COBMAZAET C €€ LUCHTPOM
no sceit aanHe TpyOBl, 3HAUMT. Ball MECT
YCTAHOBJIEH BEPTHKAJIBHO.

HekoTopble Jt0aM oaxe He NOJIb3YHOTCS LIECTOM,
BBIMOJIHS A TaKke u3MepeHnst. OHH rpocTo nojiseLn-
BAKOT HUTb ¢ TPY3UKOM K Kakoi-uuOyab
nepexJaauHe uiaun Berke. Ha HuTH, Ha BhicoTe ot 1/
2 metpa 0o | MeTpa Haj NJI0CKOH TOPH30HTaIbHON
NOBEPX-HOCTbIO, AOJIKEH OBITH caes1aH y3es Wi
3aKpenJsied Apyroil npeaMer, oTOpachIBaOWKI
3aMETHYI0 Te€Hb. PaccTosiHME M0 BEpPTHKAJIH OT
NJIOCKOH MOBEPXHOCTH A0 y3Ja TILNATEJBHO
U3MEpPSETCA U peructpupyercd. TeM He MeHee,
NPHMEHEHHE ITOTO METOOA MOXET 0Ka3zaThCH
3aTPYAHUTEJBHBIM B CJ1yyae, €CJIl CUJIbHbIH BeTep
HauHET pacKauyHBaTb HUTh C TPY3HKOM.

lToyeMy BaxxHa ropu3oHTaNnbHOCTb ONOPHOU
noBepxHoCT ? Kak npoBepnTs €€
rOpM30HTA/ILHOCTL ?

Ecnau ¢gyrOoabHbili Han apyrofi Kpyrabiit Msy
OTKAaTbhlBA€TCS B CTOPOHY, 3HAYUT, UCNOJIb3yeMast
NOBEPXHOCTb HE ropH30HTa/bHa. CyulecTBYIOT U
00J1€€e TOUHBIE METO/I bl ONPEae/IeHHS POPH30HTAb-
HOCTH MOBEPXHOCTH — HANPUMEP, HCMOJIb3YETCH
CBOHCTBO XHUAKOCTEH 00pa3oBbIBATH MJIOCKYIO
TOPH3OHTAbHYO IOBEPXHOCTb. [ OPH30HTATBHOCTD
NOBEPXHOCTH MOXHO MPOBEPUTb H C MOMOLIbLK)
ypoBHd. [locTapaiiTech yCTaHOBUTH YPOBEHb TaK,
uTOoOBI coaepXalune XUAKOCTH TPYOKH Oblau
flapajifie ibHbl TPOBEPAEMO NOREPXHOCTH,

Kaiisisg Boabl Ha NOBEPXHOCTH NpUHHMaeT chepuuec-
Kyto (popMy, HO yaepKUBaeTCSl HA MOBEPXHOCTH,
Jaxe ecJM OHa He CTPOro ropu3oHTabHA.
JeTeprenTol U HEKOTOPble APYTHE XMMHUYECKHE
BELLECTBA YMEHDLIAKT NOBEPXHOCTHOE HATSKCHHE
AKHAKOCTH. OCTOPOXHO MOMECTUTE WENOTKY
OBITOBOTO CTHPABHOrO MOpOLWKa B HeGobLIOC
KOJHYECTBO BOAbl HA MOBEPXHOCTH. DTO AOJKHO
OPHBECTH K 0CA4GJCHUID MNOREPXHOCTHOTO
HATSIKEHUS BOAbI, AOCTATOUHOMY [AJ5 TOTO, UTOObI
BOAA Hayas1a NepeMeLlaThesl, €CJIH MOBCPXHOCTb He
FOPU30HTAJIbHA. DTOT METOA MNO3BOANET NPOBCPUTD
TOPH30HTAIBHOCTD NOBEPXHOCTH W YCTPAHHTD e
HOKJIOH, €CJIM Bbl MOXETE NMEepeMewaTh 3Ty
MOBEPXHOCTb.

bosiee cnoxHblii MeTOa onpeaesieHus ONOPHOi
FOPU3OHTAJBHON MJIOCKOCTH MNpeanosaraet
MCOOb30BAHNE AAMHHON TMOKOH M npo3pauHoil
TpyOKH, TOUYTH MNOAHOCTBK  34NOJHEHHOH
AHAKOCTbH. [1Ba yyalmxcsi, Kax Ablil H3 KOTOPbIX
YACPKHBAET OOUH KOHEl TaKoH TpyOKH Tak, 4ToObl
KUAKOCTb HE BbIJIHBAJJACH, PACXOAATCH B
[[POTHBONOJIOXHbIE CTOPOHLI. He3aBHCHMO 0T TOTO,
Ha KAKO€ pACCTOsIHUE OHU Pa30HAYTCH, BbICOTA
KHIKOCTH B TPYOKe, KOTOPYIO OHM YAEPXKHUBAIOT,
OCTAHETCs OOMHAKOBOM HA 000X KOHLaX.

['eosiorn 4CNOAB3YIOT BAPHAHT ITOTO METOAA C TEM,
4TOObI BbISABAATE HEDONbLIOIH HAK TOH NOBEPXHOCTH
3eMud. OHH MPOKJIAAbIBAIOT MO 3EMJICH UK 1O
MOBEPXHOCTH 3€MJIM TOPH3OHTAIbHYW TPYOY
IJTHHOH 10 HECKOJTbKHX COTE€H METPOB, U 3AMOJTHSOT
aTy TpyOy BOAOIi A0 noJsioBHHbL. [lo0xeHue KOHLOB
TpyObl PEryIMpyIOT TakK, UTOOBI HE 3amOJIHEHHAs
BOOH N010BMHA TPyObl MPOCMATPUBANACH € OIHOTO
KOHLA A0 Apyroro. Ec/ii MOBEpXHOCTD 3eMJIH ¢JlerKa
HAKJ/IOHCHA, JaXe €CJIH YroJl HAKJIOHA COCTaBJIsIeT
AOJII0 OHOTO pafyca, BoOa NepesibeTcs K OMHOMY
3 KoHUOB TpyOnl. Takag Tpyba ¢ Bomoii
NPEaCTaBsieT cO0Ol NMpUMEP YYBCTBHTEJIBHOTO
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Puc. GPS-L-27. Pazmbimbie kpas menet.

45 14°

45

1000 mMm

BepTukaneHbli WecT

1000 mm

_1009mm

18 mm ‘

f

MNonHocTbio
OCBELUEHHaAR
NOBEPXHOCTL

f

MonHocTeo
3aTeHeHHan
NOBEPXHOCTb

npudopa, MOKa3aHusi KOTOPOTO 3HAYUTEAbHO
HAMEHSAITCS npu  HEOOJBWOM H3MEHEHHH
U3MEpsieMOro sIBJcHUs. Bbl MOXeTe NPUMEHHTD
3TOT METO[, BOCNOJb3OBABIWIKUCL AJIHHHOM
MpO3HAYHOM TPpyOKOit HEDOIbIIOro AUAMETpa.

EcJii 1iecT He yCTaHOBJIEH CTPOTO BEPTHKATBHO, HJIH
€CJ11 ONOPHAst NOBEPXHOCTH HE TOPH3OHTAJIbHA, TIPH
BBINOJIHEHHH TPUTOHOMETPUUYECKHX PACUETOB
BEJIMUMHBI Y714 MOTYT BO3HUKHYTbH OLIMOKH. JTa
npodaeMa OTCYTCTBYET B CJIyuae U3MEpEHUs yria
Bo3sblileHdss CosnHUA KJHHOMETPOM, HO
OTpenesIeHHe 1JIHHbI caMOi KOpOTKOil TeHn Gosiee
3aTPYIHUTEJIBHO MPH HCTOJIb30BAHHH KJAHHOMETPA.

MMo4eMy kpaA TeHe#d pasmbiTel?

HabGnroaarenb, Haxonamuiics Ha 3eMJie 1 UCoJIb3y-
toui CoJslHLE B KauecTBE UCTOYHHKA CBETA, BCEraa
BHAMT TEHH ¢ pa3MbIThiMU Kpasimu. [loab3ysaco
KOPOTKHM IIECTOM, Bbl MOXKETE HE 3aMETHTD Pa3Mbl-

TOCTb Kpast TCHH, HO HA OA4HA TCHb, OT6paCblBa€Maﬂ
OCBEILEHHBIMH COJTHEUHBIM CBETOM OOBEKTAMHU HA
BCMI[C, HE HMECT YCTKHX KPACB.

Ilouemy? [Toromy uto ceet Co/HUA HE HCXOMHT M3
TOUEYHOro HcToYyHUKa. COJHEUHBbI CBeT
M3J1yUaeTCsl, TOUTH PABHOMEPHO, TUCKOM C YIVIOBOI#
BCJIMUHHOI B MOJIOBHHY rpagyca (yryioBas BEJIMUHHA
JlyHbl MOYTH Takas Xe, UTO OEeJIACT COJIHCUHBIC
3aTMEHUS] MHTEPECHBIM SIBJCHHEM ).

Tak xak cMoTpeTh npsiMo Ha COJIHIE BPEIHO /15
143, MOCMOTPUTE HOYbKD Ha moJsHyro JlyHy. Ceet
OTpaxaeTcd Kak OT LEHTpa, TaKk U OT BEPXHEil,
HUKHel, npaBoit u seBoit yacreit Jlynol. Bech aror
CBET MAJAET Ha BAC UJH HA JIOOOI Apyroit 00bekT,
B CBSI3H C UeM TEHH 0TOPAChIBAIOTCS 00bEKTaMHU MON
CJIETKA pa3/IMYHBIMH YIJIAMH.

Hanpumep, ecsin BEpTHKAIbHBIH WIECT BLICOTOI B
OIMH MeTp ObL1 Obl ycTaHoBJeH TaM, rae CoJiHie
Ha HeOe 3aHMMano Obl NJOIAAb, OMHCHIBAEMYIO
yIJ0M B 45 rpaaycoB, Jy4H CBETa, TPOXOASILHE HAl
caMoii BepIIMHOH UIecTa, UCHAYCKaauch Obl
pasauuHbiMu dacTaMu aucka CosHua. Jlyuw,
ucnyckaeMbie M3 ueHTpa CoJiHua, nagasd Obl noa
yriaoMm B 45 rpaaycoB, HO JyuM, HCMYCKAEMbIC
BEPXHEH YACTBIO COJTHEYHOTO AMCKA, MPOXOAHIIH Obl
HaJ BEpLIMHOI wWwecTa nog 6oJiee KPYThiM YIJIOM,
KOTOpHIil OblJ1 Obl Ha OAHY YETBEpPTb rpaayca
Gosibuie 45 rpaaycos (45,25 rpagyca). C apyroii
CTOPOHBI, JIy4YH, HCIYCKAEMbIe HHXKHEH 4acTbio
COJTHEUHOTO JIMCKQ, NagaM Obl Ha OMOPHYIO MOBEPX-
HOCTB noa DoJiee nosiornm yraom (44,75 rpaayca).
Jlyuu, nagawuue nog 60Jice MOJOTUM YIJIOM,
BCTpeYaauch Obl ¢ OMOPHOH MOBEPXHOCTHI HA
osbwieM pacctosHuu oT 1wecta (1009 munnu-
METPOB), a JIyuH, Nafalouiue noa 6oJee KpyTbiM

Puc. GPS-L-28. Kumepa-obcekypa.
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YIJIOM, — Ha MEHbIIEM PaccTOSHHHU OT wwecTta (911
MunnumeTpos). Takum o6pa3om, paccTOTHUE
MEXJY KpaeM MOJHOCThIY ocBeleHHol CosHueM
YacThi0 OMOPHOH MOBEPXHOCTU M HOJIHOCTHIO
3aTEHEHHOHU LIECTOH YacThI ONOPHOK MOBEPXHOCTH
COCTaBHT 18 MUAIMMETPOB (MOYTH 2 CAHTUMETPA).

Taxass pa3MBITOCTD TEHEH NPUBOAHT K
BO3ZHHKHOBCHHIO Hp00JIEM NPH H3MEPCHUH IJTHHBI
teHel. JITMHY TEHH MOXHO H3MEPATH A0 TOH TOUKH,
rie MOBEPXHOCTb MOJIHOCTBIO ocBelleHa CosTHUEM,
WM 00 Kpash MOJHOCTBI 3aTEHCHHOH YacTH
noBepxHocTH. Ho B CBSI3U € TEM, UTO OCBEUIEHHOCTD
NMOBEPXHOCTH MEXAY ITHMHU ABYMS TOUKAMH
MOCTENEHHO M3MEHSIETCSi, Y TEHH HET YETKO
onpenesieHHoro kpas. CrapaiiTech H3MepSTh IJIHHY
TEHH MPUMEPHO [10 CEPEANHBI PA3MBITOrO Kpast TCHU
— 3T0 MO3BOJIMT NPOU3BOAHUTH MOUYTH TOUHBIC
H3MEPEHNS YIJIOB,

Ecsau uyesioBek, npon3BoAqIWMi H3MeEPEHHs Ha
naadere, rae yraosas seauunsHa ConHua
COCTaBJisIeT 45 rpagycoB, cTasl Obl H3MEPSITh AJTUHY
TEHU 710 NOJI-HOCTbIO OCBELICHHOrO Kpasi TEeHU HJIU
10 TIOJIHOCTBIO 3aTEHEHHOTO Kpas TEHW, a He 10
cepeMHbl PA3MBITOrO Kpas TEHH, OwuOKa Mpu
u3MepeHud yria Bo3gbliwenuss CosiHLa Moria bl
COCTaBUTH A0 ueTBepTH rpaayca. Eciu Tpebyercs
OTPEAE/IUTH WHPOTY MyHKTA, orcToduero Ha 500
KM, Takas ownOKa B W3MEPEHHH Yyrjia
COOTBETCTBYET OWHOKE B 26 KHJIOMETPOB NpH
pacuere pacCTOSHMA MEXIY OYHKTaMH.

Jta npobaemMa He CylecTBYET B OTHOLICHHHA 3Be3.
HecMoTps Ha TO, UTO 3BE3AbI OTPOMHBI, OHH
HACTOJIbKO HAJIeKH, 4TO HX KaXyliascs yrioBas

Puc. GPS-L-29. Baaunmnoe nonoxenue Coanya u 3emiu ¢
pasnoe spema codd.
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3umuee
conkue-
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——m——
8,5 cBeTOBbIX
MUHYT
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TNeTHee
CONHUe-
CTOAHME

Haknon 23,5°
K MNIOCKOCTH
opouTHI

21 centRbpPA
QceHHee paBHOLEHCTBNE

BEJIMYMHA COCTABJISICT MEeHee OTHON CeKYHABI AYTH.
[oaromy, npou3Boas HABUTAUMOHHBIE HAOTIOQEHHS,
3Be3/bl MOXHO CUUTATH TOUECUHBIMH HCTOYHHKAMH
ceera. Kpome TOro, B KauecTBe TOYKH OTCUETa
MOXHO HCTOJIB30BaTh BEPXHUH UM HUXKHHUH Kpail
COJIHEYHOT'0 AHCKA. VIHCTPYMEHTHI, NO3BOJISIOWHKE
MPOH3BOAMTE TAKHE TOUHBIE H3MEPEHHUS C TOMOILBIO
HeOECHBIX TEJ1, HA3BIBAKOTCS CEKCTAHAMMY.

MoxHo nonyuuts H3o0paxenue CosHua,
noJb3ysach KaMepoii-oOckypoii. IIpoTknuTe
0y/1aBKO#l MaJIeHbKOE OTBEPCTHE B aJIFOMHHUEBOMH
donavre. Yoepxunasd (oJibry, OCBEIIEHHYIO
ConHIEeM, Haa NJIOCKOH, OKpAIUEHHONW B CBETJIbIi
1BET NOBEPXHOCTBI), Bbl YBUAUTE MEPEBEPHYTOE
uzodpaxenne ConHuya, oTOOPAXKEHHOE HA ITY
MOBEPXHOCTb. DTO XOPOUIMH cnocod noayueHus
1300paXkeHHi COTHEUHBIX MATEH WM CJIEXEHHUs 3a
COJIHEUHBIM 3aTMEHHEM.

Wnorpa nuctea aepesbeB obpa3yeT HeboAbwne
OTBEPCTHS, U NAJAIOLIHH Yepe3 HUX COJTHEUHBIf CBET
MOKPBIBAET 3eMJTEO HEOOJIbIIMMY KPy XK KAMH CBETa.
Bo BpeMs COJTHEUHOTO 3aTMEHHS MOXHO 3aMETHTh
Ha 3eMJie cepnooOpa3Hbie OTOOpakeHUst YacTH
CosHua, He 3akpbiToit JIyHoit. Ecaiu Bbl HaxoauTeCh
NOA IyCTOW KpOHOIl Jieca HOYBI M BallM ryasa
MPUBBIKJAH K TEMHOTE, Bbl MOXETE 3aMETHTh
0TOOpAaXEHHBIC HA 3EMJII0 YCpe3 OTBEPCTUA B
JIACTBE UYETKHE CEpNOBHAHBIE H300paXkeHus
HEnoJIHOf JlyHBI.

[loyeMy Henb3A ONPeRenuTs WupoTy, caenas
0AHO n3Meperune yrna Bo3sbillieHnAa ConHua?

Cosepiuas 060poT Bokpyr CosiHlla, 3eMs nepemMe-
waercs ¢ 3anaja Ha BOCTOK Ha pacCTOSHHH
npuMepHo 150 MUNIMOHOB KUs10MeTpoB oT CosHIA.
[Ipu 3TOM OCb BpallieHHs Hallel MJJaHeThl HaKJTOHEeHa
NpUMepHO Ha 23,5 rpaayca no OTHOUICHHIO K
MJI0CKOCTH €e opOuthl. [loatomy, korma 3em.ns
HaxoauTCs ¢ onHol cToporbl 0T CoJHIA, COJTHEUHbIH
CBET NAJACT Ha NOBEPXHOCTb CEBEPHOTO MOJTyLIAPHS
non 6oJsiee KPYTHIM YIJIOM, YEM Ha MOBEPXHOCTH
K0KHOro noaywapis. B 3To BpemMsi B ceBepHOM
NOJIyIIAPHH HACTYNAET JIETO, @ B FOXHOM — 3UMA.
[To mepe nepeMeruenus 3eMJH K TPOTHBONOJIOXKHOM
CTOpOHE OpOUTHI BpEMeHa roga MeHsoTcs. Jleto
HACTYMaeT B HOXHOM MOJylIapuH, H HabJloaaTe b,
HaXOASILMACS B FOXKHOM moaylapuu, BuanT CoJHie
non 60Jiee KPyTHIM YIJIOM.

C HaKJIOHOM OCH BpalLeHHs 3eMJTH CBSI3aHbl HEKOTO-
ppie reorpacduyeckue U aCTPOHOMHUECKHE
onpeneaeHus, CeBpHBIA (APKTUUECKHUH) U HOXKHbI
(aHTapKTUYECKMIl) MOJIAPHBIE KPYTH HAXOAATCS,
COOTBETCTBEHHO, Ha mupoTe 23,5 rpagyca mo
OTHOLICHUIO K CCBEPHOMY U IOXHOMY IHOJTHOCAM.
Haumnas ¢ aToif mIMpOTH M 10 CAMOTO HOJIHOCA HA
NpOTAXeHHUM Bcell 3uMbl He BocxoauT CosHue.
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Tponukn Pakxa u Ko3sepora Haxoasrcsd,
COOTBETCTBEHHO, Ha WHpoTe 23,5 rpagyca K cesepy
H K I0ry OoT 3kBatopa. To/NbKO HayuHasl ¢ 3TOH
IIMPOTHI U A0 IKBATOPA MOKHO HAOJTFOAAT HPOXOXK -
acHue CoJiHLa uepes3 CaMylo BhICOK YO TOUKY HEDO-
cBoja. B cepepHOM mosywiapuu camoe 60JibLioe
BosBbilienne CoJiHua 0O0bluHO HaOmomaetcsa 21
HIOHA. B 10XHOM moJtywapuu 310 npoucxoguT 21
aekabps. B cempepHOM moJiymapum 3TH [HH
Ha3bIBAKOTCS, COOTBETCTBEHHO, OHSMMU JICTHETO U
3UMHET0  COJIHIecTOsHUS., HalOnwnartento,
HaxofsiemMycq Ha akBarope, CoJiIHUE KaXeTcs
HAXOASIUMMCY MPSAMO Hajd roJIoBoil npuMepHo 21
Maprta u 21 ceHTA0psa. DTH HH HAB3BIBAKOTCH AHSAMU
BECEHHErO M OCCHHErO PABHOACHCTHUSI.

B n1060i TOYKe Ha MOBEPXHOCTH 3eMJH YroJ
Bo3BbileHns COMTHLA H3MEHSACTC ¢ KAXK AbIM JHEM
B TEUEHUE BCErO o4, MO MCPC CMEHBI BPEMEH ToAa.
[Toaromy, ecm Obl yuaiecs Baweil WKobl NPOH3-
BOANJIH W3MepeHue yria BossbieHns CosiHua B
OIMH [CHb, & YYallHecs Apyroil KOkl — B APYroi
JIeHb, pasHHUIa MEXIYy YrJaMK, H3MEpPEHHbIMH
yualmuMucs o0enx wkos, oObsicHA1ach Obl He
TOJBKO IHPOTHON pas3HUICH MEXKOY MYyHKTAMH, B
KOTOPBIX HAXOAATCS 3TH WIKOJIbI, HO W pa3JIUUYHbIM
BO3BblicHHEM CoJiHIAa B pa3JjiMuyHblEe [AHH.

Puc. GPS-1.-30. Drenepustenm Ipamocihend.

CesepHbld
nonc

AnekcaHapus
NapannensHele

3eHuTHbIl yron

[ALBHTU e YT nyqn

COonHg4Horo

euHBoL100ed
aoHHadawen

O
H
2 (8ol
©

CBeTa

360

Vistagpenioe paceronme  Lmes osppRCta

Warsepansnin yson 360

[lnameTp x T = ANUHA OKPYXKHOCTH
Papwyc x 2 = nuamerp
7 = 3.141592653590. ..

HOxHbi
nonioc

OKpyxHOCTE

[Tpoucxoasiwiee 3a ogHH CYTKH NnepemelieHHe
ConHua no HeboCBOAY, CBA3ZAHHOE CO CMEHON
BpeMeH rojaa (¢ oOpameHueM 3eMJH BOKPYT
ConHua), coCTaRAAET MEHEE OHOrO rpajyca.

Kak Bbicoko nogunmaercsa CoJtHie no HebocBoay
JIETOM H 3UMOii B Pa3JIMUHBIX TOUKAX MOBEPXHOCTH
3emau? Ha akBarope? Ha cesepnom nositoce? Tam,
rae Bbl XXHBeTe? ACTPOHOMBI pa3padoTasid ypaBHe-
HUS, NO3BOJISIONINE MOACJHPOBATh ABHXKEHHE
HeOECHBIX TeJ1. IMEIOTCS KOMNBIOTEPHBIE MPOrpam-
MBI, B KOTOPbIX 3TH YPABHEHH I HCTIOAB3YHOTCS A8
pacuerta nosoxeuud ConHua, JIyHbl M Apyrux
HeOecHbIX TeJ € TOUYKH 3peHHs HabJsrogarend,
HAXOASIWErocs B JIIOOOM MyHKTE B J000E BpeMs
roga u CyTok.

CosTHeuHbIi CBET, Na/IaloNIUi Ha 3eMJTIO IepHeH/IH-
KyJasapHo, HeceT okoJsio 1000 BaTT coaHeuHo#
JHEPruM B PACUETE HA KAX/bIH KBAAPATHBIA METP
SIPKO OCBEILEHHOI TOBEPXHOCTH, T. €. CTOJbKO K€,
CKOJbKO CBETOBON dHepruu ui3aydvaau os 10
00bryHbIX (100-BaTTOBBIX) IJCKTPHUSCKHX JIAMII,
NOABEUIEHHBIX HaJd | KBAaApaTHbIM METPOM
noBepxHocTH. IlpH 3TOM nJjowagb NOBEPXHOCTH
Halleil njlaHeThl oueHb Beanka. CoJIHEUHblil CBeT,
najlatoUInil Ha MOBEPXHOCTH 3eMJTH B 6e300/1auHblii
JaeHb noa yriaom 45 rpaaycor, Hecet 700 Bart
JHEPrHH B pacueTe Ha KBaApaTHblil MeTp. DTON
pa3HuUeldl B KOJIMUECTBE COJIHEUHOH dHEpruu
00bsicHs0OTCS HabJitoaaeMble TeMIepaTrypHbie
M3MEHCHHUS!, TTPOHCXOISILIE N0 MEPE CMEHBI BPEMEH
roaa.

Kak npoBoauns CBOM 3KCNepUMeHT
SparoccheH?

Opatocded, rpeueckuil yueHblil, Xujl B TPEThCM
BeKe A0 Haweil 3pbl. OH 3aMETHJ, UTO B OJWH
ONpENCJICHHBI J€Hb TOdd MOXHO BHJCTH
OTPaXXE€HHE COJTHEUHOTO CBETA OT MOBEPXHOCTH BOJIbI
B rJ1yDOKOM KOJIOALE, HAXOOHBIIEMCS B ropome
Cuena, B Erunre, 1. e. uto B 3T10T feHb CosHUE B
CueHe HaxoAuJ0Ch TPSIMO HajJ TOJOBOH
Hadmonareas. B 3TOT Xe geHb Oblal TILATEIbHO
u3MepeH yroJ Bo3BbilieHus COJIHIA B CEBEPHOM
noprosom ropoae Erunrta, Anekcanapuu. boiio
Oo0OHapy XeHo, 4YTO pasHulla Mexay yriamu
Bo3BblleHHA COTHIA, HA0IH0AaeMbIMH B 3THX JIBYX
ropofaax, cocTapasg./1a NATHAECATYIO O OKPY X-
HOCTH, T. €. NpuMepHo 7,2 rpaayca.

DpartocdeH 3anaaTHA APYFOMY UCJIOBEKY,
KOTOPOMY OH MOPYUMJ TPUATH TMEIKoM u3 CHeHb
B AJICKCAHPHIO U H3MEPUTb PACCTOSIHHE MEXY
3TUMH TOpOAaMH, KoTopoe cocTasuo 500 craauil.
OpHa rpeueckast cTagusi paBHsiJiach npuMepHo 185
meTpam, uan 607 dpyram. Tak KakK HaHSATHI
OparocdeHoM ueTOBeK Laras ipsaMo Ha cesep, 1o
Mepe ero nepeMelleHls H3IMEHsJaach TOJIbKO
WHPOTa, HO HE J0JTOTA.

3Had pacCTOSIHHE MEXOY ABYMS TOUKAMH,
JIeKalUMMI Ha OKPYXXHOCTH, H BEJIMUYUHY YIJa,
OMUCHIBACMOr0 3TUMHU ABYMSI TOYKAMH H LUEHTPOM
OKPYXHOCTH, MOXHO PpACCUUTaTh AJIHHY
OKPYKHOCTU, Ec/H 10onyCTHTB, UTO 3eMJIs Kpyrias
(a HEKOTOpBIC YUEHBIE, BONPEKH JIEreHIaM, 3HaJH
00 3TOM W B IPEBHOCTHU), MOXHO ONPEACAUTD OJIHUHY
OKPYXHOCTH 3eMJIH Ha OCHOBE MH(pOpMauUuu,
nojsyuedHoil  Dpatrocenom. DpatocdeH
OmpeAcsns, YTO AJIMHA OKPYXHOCTH 3eMJu
cocrasjser 250 toicay craauii, naun 44055 kM. Ilo
COBPEMEHHOII OLEHKE, JAJMHA OKPYKHOCTH 3eM.IH,
B cpeaHeM, coctapisieT 40074 kM. Takum obpasom,
Oparocden nomycTH OIIKOKY, PABHYIO NPUMEPHO
15 npoueHTaM noJTy UEHHOT O pe3y/ibTara. YUuThiBas
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yPOBEHb TEXHHKHW H HAy YHBIX 3HAHHIL, CYLIECTBOBAB-
WK1l B ero BpeMs, BeCbMa 3aMedvarTesbHO, 4TO
Oparocery yaasioch ¢aesarb Takoil BHIBOLL.

MeTonbl, CXOQHBIE ¢ TEMU, KOTOPbIE HCIIOJIB3YROTCS
B Hall¢ BpeMs, pa3pabaThiBajuUCh B TEUEHHE
CTOJICTUH JIOAbMH, 3aHUMAaBLIMMHUCS HABUraUneit Ha
cyllle, Ha MOpE, B BO3tyxe U B KocMoce. CekcraH —
MEPEHOCHON TEOQOJUT — UCNOJb30BAACA A4
M3MEPCHUS YIVIOB BO3BBILICHHS HEOECHBIX TEJT B
HaBUTaUHOHHBIX Uessix. CeKCTaH HanOMHHAET
CAMOOECJIbHBI KJMHOMETP, HO TOUHOCTH €ro
nokasaHuii ropasno Boiwe. [IpaBHabHO MOJIb3YAChH
CEKCTAHOM, XPOHOMETPOM (TOUHBIMH HacaMH) U
BBIUUCAUTENAbHBIMH Tabanuamu, Habsogatenn
MOXET ONpEeAEsIiTh CBOE MECTONOJOKEHNE C
TOYHOCTBK) 10 ABYX KHJIOMETPOB B 11000 TOUKE
3eMHOIl MOBepxHOCTH. bosee mnoapobHyw
HHDOPMALHIO CM. B €XErogHo OOHOBASEMOM
HAaBHIAUMOHHOM cripapounuke Harannena boymiua
«American Practical Navigator: An Epitome of
Navigation» («Amepukdnckuin Hagucamop-
npakmux» ), n3a. O00poHHOr0 KapTorpadu4eckoro
ynpasaenust CHIA, r. berecaa, wrar Moapuiesn
(u3maercs ¢ 1802 r.).

Yuauguecst MOTyT HaliTH JI0TIOJTHHTEJIbHbIE CBEACHU S
00 Dparocdene B cetn World Wide Web.

Adpyrue Bonpocs!

VIMEIT M1 CMBIC NOJIYYEHHBIE HAMM PE3YIbTAThI
n3iMepenuit? UMenn Jin ¢MBICT MPOMEX YTOUHbBIE | 2
OKOHUATEJIbHbIE pacueThl U ux pesyabrarsl? Ecnn
HET, MOXEM JIH Mbl BBIICHUTD, MOYeMy’?

PaccunTaiiTe KOOpAMHATBI BALUEH 1IKOJIbl HA OCHOBE
JIQHHDBIX, MOJIYYEHHbIX YYalUMMHCS APYTOil WKOJIbL.

Kak wu3mensisiach Obl 17IMHA TE€HH BEPTHKAJILHOTO
HIecTa Ha noarwcax naaHeTol? (OTBET: AJ1MHA TEHHU
Obls1a Obl OMHHAKOBOH BECh [IE€Hb.)

B xakue aHu rona HabJIIOAAOTCS CaMble KOPOTKHE
H camble JJMHHbIC TeHH?

¥nhwznovnoduldy

BULBHRE

[lepemeratoTCs JIH TEHH B BOCTOUHOM H 3AMAHOM
HanpasjeHusx? [lepeMerwaroTcsi, HO He HAMHOrO.
Habsiomaercst n 3Ha4uTE IbHOE H3MEHEHHE I/IHHBI
TeHU WM yria Bo3pbiwienus CosiHua B TeveHue 20
MHHYT 10 ¥ nocje noayansa? Habmwogarores, HoO
Heboabime? Ecau y Bac ecTh BpeMs, U3MEPBTE K
3apEerucTPUPYITE H3MEHEHUS, MPOUCXOMSLIHE B
TEUEHHE HECKOJIbKHX YacoB.
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Puc. GPS-L-31.06pa3sey paGoueco aucma 013 PeCUCTADAYUI PE3YIbIAMOG dCMPOHAGUEAYUOHHBLX USMEPEHUI

AcTpoHaBurauus

Paboumii THCT U151 pErHCTpalll| Pe3y/IbTaToB H3MePEeHH

UMmA, cbamunua:  Axopoan Manuk
Jlara: 19 anpena 1994 r.

DakHble perncTpupyroTcA B TeueHne 20 MUHYT A0 M ocne NPUGAN3NTENBHOTO MOMEHTA
HaCTYNNEHWA MECTHOTO CONHEYHOro NONYAHA

HanpaeneHue Tenu

E€BEPHOQUNN HOXHOE

(obBeaunTe KPYXKOM OAHO

Yron
BOIBMLIOHNA
Connua

1

R E AMHE TONN
Hanpagnexe) Yacebl Pynetka unu nuHenka Knunometp
(Tonbko ANA yyalmxca
CO CPeArnUM ypoBHEM
NOAroTOBKK)
Pazuuua no MecThoe BpemA AnvHa TeHu Yron Bo3BbIWEHNA
CpaBHEHUID CYTOK (Mm) ConHua
€ MECTHbIM NONYAHEM  (4aCOB, MUHYT) (rpanycos)
(MUHYT)
o mecTHoro nonyaHA -2 0 11:52 454 65
-16 11:56 451 66
-12 12:00 448 66
J -8 12:04 446 66 Bucors
- wecra
-4 12:08 446 66 i
Npubn. MeCTHoIA nonaexs O 12:12 445 66 TpuroromeTpus
(TONbKO ANIA yHALWUXCA
C BbICOKAM YPOBHEM
‘ 4 12:16 446 66 NOLIOTOBKM)
| 8 12:20 447 66 BeicoTa wecra
1 (M)
12 12:24 449 66
o 1000
16 12:28 451 66
Mocne MECTHOro NOMyLHA 20 12:32 455 65

GLOBE™ 1997 YueGuble 3auaTus - 42 HccnenoBanus ¢

roMotbio GPS



AcCTpoHaBurauus

Padoumii 1ucT 1715 perucTpanuy pe3y/ibTaToB H3MeEPeHUH

NmA, bamunua:
Dara:

[aHHble PerucTpupyroTcA B Tedenmne 20 MUHYT A0 M Nocae NPMOAN3UTENIbHOTO MOMEHTa
HACTYNNEHNA MECTHOTO CONHEYHOTO NONYAHA

HanpaBneHue TeHu | ;

(06BEANTE KPYXKKOM OHO ;
HanpasneHve) | ‘

Yron
BOIBLILSHHR

CeBepHOE NN KXKHOE Connua
Lo /INHA TBHN N
< Ea |
Yace PyneTka wm nuHeika Knnxomerp
(TONbKO ANA yYaULUXCA
CO CPefHNM YPOBHEM
NOArOTOBKM)
Pasnuua no MecTHoe BpeMmA OnvHa TeHn Yron 8o3aBblweHnA
CpaBHEHNIO CyTOK (MM) ConHua
C MECTHbIM NONYAHEM (4acoB, MUHYT) (rpanycos)
(MUHYT)
o mecTHoro nonygHAa -2 0
-16
-12
B
. -8 oy
-4
MpuBN. MECTHIA NOAAEHs O TpuroHomeTpuA
(TONBKO ANR y4aLLMXCA
C BbICOKUM YPOBHEM
LT 4 NOArOTOBKM)
i
\
1 8 Beicora wecta
(Mm)
12
16
Mocne mecTHoro nonygHA 20
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Puc. GPS-L-32. Obpasey paboueco nucma 015 dCMPOHAGUCAYHOHHBIX PACHEMOG WUPOMbl

AcTpoHaBurauua

Pa0ouuii TMCT /15 pacyeTa IIHPOThI

Uma, pamunua: Axopaar Manux Data: 19 anpena 1994r.
Hawa wkona Opyraa wxona
Pesynbrars! LLupoTa Halwed KoMkl (rpanycos) Mel pacCuMTbIBaEM WADOTY
niMepeHun [lonrota Hawed Wxonbl E rpapycos) W AOATOTY APYTOA LWKONLI

(
YpoBeHs BcemupHoe BpeMA B MOMEHT HabntoaeHNA Camoil KOPOTKOW TeHM 17:12 (42C08, MUHYT) (‘46005, MUHYT)
NOArOTOBKW: [nuHa TeHW B MOMEHT HaBNIOAEHWA CaMOW KOPOTKOW TEHN (MMm) (MM)

cpepHun Yron so3sbiweHnA CONHLA B MOMEHT HabNIONEHUA CAMON KOPOTKOR TEHN (rpanycos) (rpanycos)
BLICOKMI Boicota wecta L_1000__| {mm) (71209 _]mm)

Hanpasnekve TeHn, aT6pacbiBaemoi WwecTom | (\Ceeejpj v 10T | [ (Cesepyunu HOr ]

Pacuer yrna sosseiwenun Contua Yron so3sbiwenna CONHUA = apKTaHIreHC [BbICOTA WECTa (MM) / ANNHA TeHn (MM)]

(TONbKO ANA YHALINXCA C BEICOKAM YPOBHEM NOArOTOBKM) Yron so3ebiwenuA Convua= | 66 ](rpanycos) (rpapycos)

Y4alecR C BbICOKUM YPOBHEM NMOAFOTOBKU UCNOMB3YIOT PACCUMTAHHbIA Yron
BO3BbIWeHMA CONHUA BO BCEX pac4erax.

Pacyer 3eHUTHOrO yrna  JEHWUTHBIN Yyron — yron Npu BEPWNHE TPEYTONbHUKA,
Ecnu ConHue HaxopuTcA Ha HeBECHOM 9KBATOPE B MOMEHT BbINOMHEHWA U3MEPEHUIA, 3EHUTHBIA YTON COOTBETCTBYET LUMPOTE.

3eHUTHbIA yron 3eHuTHbI# yron
HALLEeA WKOIbI APYIoAl KON

3enuTHbIA yron = 90 {rpapycoB) — yron Bo3BbiweHnA COMHLA (rpanycos) (rpauycoa) (rpanycos)

PacueT pasiuubl wupot Tak Kak u3MepeHUA yrna so3sblilleHna CoNHua NPoM3BOAATCA B ORMH M TOT e fieHb, PA3HALA MEeXAY 3EHMTHBIMM yraamu
NO3BONAET ONPENENNTL PA3HULY MEXAY LUMPOTAMM HALLEW ¥ APYTOM LWKOMbI.

3enuTubit yron 3eHnTHbIA yron
Hawew Wkonbi [pYroM Wkosnbl
1,5 (rpaaycos) = PazHuua wupor = (rpanycoa) + /[ 225 |(rpanycos)
B cnyvae nony4eHua OTpULATENBHOO pe3ynkraTta CoOXpaHAeTCA Ecnu TeHn oT6packiBalOTCA B pasHbix HANPABNEHNAX: +
TONbKO aBCONIOTHAR BEANUMHA NOTYUEHHOMO 3HAUYEHUA. EC/M TeH 0TBPACHIBAKOTCA B ORHOM HANpPaBAeHMM: -
Pacyer wupoThl APYrow WKONbI Liupora Hawe PasHuua
WKONBI Lwmpor
33,8 ](rpapycos) = luparta ppyrow = [ 353 l(rpanyco) +/-[ 1,5 l{rpaaycos)

KON

Ecnv TeHn 0T6pachiBaKOTCA B Pa3HbIX HANPABNEAUAX: -

Ecnn TeHu 0THpachiBaioTCA B OiHOM HANPaBAEHUM 1
Hall yron Bo3BbileHnA ConHua MeHblue: -

1X YTON BO3BbIWEHNA CONHLA MUEHbLLE: +
Koppekuus wnpotb

LLinpota apyron = (rpanyCOB) unu KOr (0bBeauTe KPYKKOM)

LWKONbI

Ecnn nony4eHHoe 3HaueHue OTpULATEeNbHO, 3HAYUT, Apyran wkona
HaxX0AWUTCA B NPOTUBONONOXKHOM NONyWapuu.
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AcTpoHaBurauun

Pabounii 1ucT 1714 pacyeTa mUpPOThI

UmAa, hbamunua: Dara:
Hawa wkona Opyran wkona

Peaynsratel LLInpoTa HaLLEed WKONbI :| (rpamycos) Mbl paccunTHIBaEM WHPOTY

u3MepeHun Oonrora Hawed wkonel | (rpapycos) ¥ RONTOTY APYrOf LIKOAbI
YposeHb BceMupHoe BpemMA B MOMEHT HAOMIOAEHUA CAMOA KOPOTKOR TeHN [:] (4ac08, MUHYT) :](HECOE MUHYT)
NOArOTOBKM: [nvHa TeHW B MOMEHT HABMIOAEHVA CAMOW KOPOTKOW TeHU [:] (Mm) [:(MM)
cpeaHnn Yron Bo3sbllueHna CoNHLAa B MOMEHT HabIoeHUA Camoii KOPOTKOA TeHU I: (rpanycos) [:[(rpanycoa)
BHICOKUN BbicoTa wecTa |_———l (MM) E:](MM)

Hanpasnexue Texu, OTEPACHIBAEMON WECTOM [ GCeeep unu fOr J [ Ceeep um tOr ]

Pacuer yrna BossulwennA Connua Yron Bo3BbileHA CONHUA = apKTaHreHe [BuicoTa wecta (MM} / AnuHa Tenu (Mm)]

{TONbKO fUNA YMALLMXCA C BEICOKUM YPOBHEM NOMIOTOBKM) Yron Bo3sbiwedus Conpua= | ](rpanycos) [ l(rpaaycos)

Yyauwmecn ¢ BbICOKUM YPOBHEM NOArOTOBKM UCNONL3YIOT paccuuTaHHbLIn yron
BO3BbIWeEHWA CONHLA BO BCEX pac4eTax.

Pacuer 3eHMTHOrO yrna  3EHWTHbIN YroN — Yron Npu BEPLUIMHE TPEYTONbHUKA.
Ecnu ConHue HaxoaMTCA Ha HE6ECHOM 3KBATOPE B MOMEHT BLINONHEHUA U3MEPEHNIA, 3EHUTHBIA YTON COOTBETCTBYET LIMPOTE.

3eHUTHBbIN yron 3eHuTHbIA yron
HaLWewn WKonbl APYro# WKkonel
3eHuUTHbIA yron = 90 (rpasycoe) — yron Bo3BbllweruA Conkua (rpapycos) :](rpauycoa) [:] (rpamycos)

Pacuer pa3Huubl WUPOT Tak Kak W3MEpeHuA yrna Bo3sbllueHUA CONHLA NPOU3BOAATCA B ONUH 1 TOT e AEHb, Pa3HULA MEX[Y 3EHUTHBIMU yriami
NO3BOSAGT ONPEAENUTL PA3HULY MEXAY LUIMPOTAMU HALWeNR W APYroi LKONbI.

3eHUTHBIA yron 3eHuTHbIR yron
HaLLen WKONb APYron WKonb
(rpanycos) = Pasmmaumpor = [ l(rpaaycos) + /- ](rpanycos)
B cnyvae nony4eHuA OTPULATENBHOTO Pesynkrara CoXpaHAeTCA Ecnu TeHun oTbpackiBaloTCA B Pa3Hbix HANPaBneHnAX: +
TONIbKO ABCONKOTHAA BENUYMHA MONYHEHHOTO 3HAYEHMA. ECNU Tenn OTBPACcHLIBAIOTCA B OLHOM HANPABNEHUM: -
Pacyet WvpoTbl APYromn WKonb LnpoTa Hawe# Pasnnia
LIKONbI LmpoT
[ Trpanycos) = LUmpotafpyron = [ ltpamycos) + /- J(rpamycos)

LLIKOABI

Ecnu TeHmn oT6pacbiBalOTCA B pa3HbiX HanpaBieHuAx: -

Ecnu TeHu oT6paceiBaloTcA B OAHOM Hanpasnexun u
HaLw yror Bo3BbilieHNA ConHua MeHblle: -

¥X yron Bo3eblleHnA ConHua Merblue: +
KoppeKuus Wwupotbt

LilupoTa ppyron = [:(rpauycoa) Cesep unu tOr (06BenmTe KPYKKOM)
LWKOAbY

Ecnn nonyyeHHOEe 3Ha4YeHne oTpuuaTeNbHO, 3Ha4YuT, Apyras wkona
HaxX0AUTCA B NPOTUBONONOKHOM NONyLwwapun.
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Puc. GPS-L-33. O6pa3sey paboueco siucma 0151 ACMPOHABUCAYUOHHBIX PACHEMO8 00/120Mbl

ACTpOHaBurauua

Pa0ouuii MCT 1J1A pacueTa A0JIroThl

Uma, hamunua: Lxopaax Mannk Dara: 79 anpena 1994 r.

Hawa wkona Opyraa wkona

::ea:a):e"pb;:::': LWnpoTa Hawew wKonbl (rpanycos) Mbl PaCCUMTHIBAGM LINPOTY
[onrota Hawe Wkons! (rpapycos) W AOATOTY APYTOA LKONbI
YpoBeHs BCeMUPHOE BPEMA B MOMEHT HABMIOAEHNA CaMOI KOPOTKOW TEHM (vacos, muryt)  [_17:37__||(4acos, muryT)
(
(

MOAroToBKM: [NUHA TeHU B MOMEHT HabniopeHnA caMoi KOPOTKOR TEHM MM) j(Mm)
cpepHui Yros Bo3BbiLieHNA CONHLA B MOMEHT HABNIOQEHNA CaMON KOPOTKOW TEHN rpaaycos) [(rpanycoa)
BbICOKMH Buicota wecta [~ 1900 ] (MM) [ 7000 Jitum)

Hanpaenenue 1eHun, oTbpacsiBaeMon WeCcToM esepyunu FOr ‘

. ——_

Bpemsa
P Hawa wkona Hpyras wkona

BcemupHoe BpeMA NOABIEHNA CaMOil KOPOTKOI TeHN: 17:12 (rpagycos) 17:37 |(rpanycos)
Kon-Bo MUHYT NOCNE Ha4ana CyToK: KOM-BO YacoB X 60 + MUHYTbI 1032 {MUHYT) [MuHyT)
(MuHyT) = PasHuua 8o BpeMeHn = 7032 | (MuHYT) 7057 ] (MuryT)

B cnyyae nonyyeHWA oTpULATERBHOrO pesynsraTta CoXpaHAETCA
TONbKO ABCONTHAA BENUYMHA NONY4EeHHOro 3HA4EHUA.

Pacuer ponrotbl Apyl’Oﬁ WKONbI

(rpamycos) - PasHuua nonror = Pashuua Bo BpeMeHn[ 25 | (MumyT)

4 (MUHYThI B pacuete

[onroTa Hawei Ha 1 rpapyc spauieHnna 3emnv)
LUKOMbI Pasuuua ponrot
84,3 (rpapycos) = Aonrota Aipyroin _ (rpapycos) 4+ / [ 6,3 |(rpanycos)

LLIKONbI
ECNu Mbl HAXOMMMCA B BOCTOYHOM MONYLUAPWM W

Halla TeHb CTaNa KOPOTKOW paHblue: .

Halla TeHb CTaNa KOPOTKOR NO3XKE: +

ECnu Mbi HaxopuMcA B 3anafHoOM NONyLapun 1
Halla TEHb CTana KOPOTKOW paHblue:
Halla TeHb CTana KOPOTKOM NO3XE: -
Koppexuua ponrotbl

Ecnu ponrota Apyroit Wkonbl Mewblie O rpafycoB, 3HAYUT, OHA HAXOMUTCA N0 APYIYHO CTOPOHY HYNEBOTO MEPUANAHa.
(Cnenate peaynsTaT NONOXKMTENbHLIM, TaK, K&K eCnK Obl BAWA LUKONA HAXOLMNACh B NPOTUBOMONOXHOM MOMYLIAPUN. )

Ecnw ponrota apyroi Wwkonsl Bonblue 180 rpagycos, 3HAUYMT, OHA HAXOAWUTCA MO APYTYIO CTOPOHY MEXAYHAPOLAHON NUHUN CMEHb! AAT.
(BbiutuTe 360 rpagycos v CAENaTe PE3ynbTar NOSOKMTENbHBIM, TaK, KK €Cnn bt BaWLA WKONAa HAXOAMNACH B NPOTUBOMONOXKHOM RONyLWapUA.)

Ronrota apyrou BocTok wnw- (obBeamTE KpyKKOM)
ora apyrok Gera) v
TPanycoB
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AcCTpOHaBurauuna

PaGoumii JTMCT 1714 pacyera J0JIrOThI

NmAa, hamununa: Dara:
Hawa wkona Apyraa wxona
::;‘g"p";:;‘l’_d' LUupoTa Hawew wxonst [ |(rpanycos) Mbl paccuTHIBaEM WMPOTY
[onroTa HaLen WKorb! S (rpapycos) ¥ A0NroTY APYroM LKOMbI
YpoBeHb BcemupHoe BpemMA B MOMEHT HabMIOAEHNA CAMORA KOPOTKOR TEeHM [: (4acos, MUHYT) |:| (4acos, MUHYT)
MORAFOTOBKM: [INMHa TEHU B MOMEHT HAGMIONEHNA Camoi kopotkod Tert [ J(Mm) C Jm
cpeaHuit Yron Bo3BbILLEHNA CONHLA B MOMEHT HabMIiofleHWA camolt kopoTkod Tewn [ |(rpamycos) " )trpanycos)
BLICOKNiA Boicorawecta [ |(Mm) 7 Jmm
Hanpasnenve Tenn, otbpacbisaemoi wectom [ Cesep unm HOr ] [ Cesep wnu tOr ]

Bpema Hawa wkona [pyraa wkona

BoemupHOe BpeMA NOABNEHUA camol kopoTkovi Tek: [ |(rpapycos) [ (rpanycos)
Kon-Bo MUHYT NOCNe Hauana cyTok: KOA-BO YacoB X 60 + MvkyTel [ |(munyT) | I ()
L Jounmym = Pasnmuasospemeru = [ |(MunyT) O Jtumyn)

B cnyyae nony4eHuA OTPULETENbHOMO Pe3ynbrara COXpaHAETCA
TONbKO aBCONMIOTHAR BEMIMUUHA MONYUYEHHOTO 3HAYEHMA.

Pacuet f0NroTe! APYroM WKONbI

[ tpamycos) =  Pa3mwaponror Paswwua so spemenn [ ] (nunyr)

4 (MMHYTBI B pacyeTte

]

[lonroTa Hawe# Ha 1 rpafiyc BpalleHnAa 3emnu)
WwKoMbl Pagnuua ponrot
[ Jupemyor) - foworampyron -~ [ pamycos) +/-[__irpaayoon

LKOnNbl
ECnn Mbl HAXOOUMCA B BOCTOMHOM NOMyWAapun u

Hala TeHb CTana KOPOTKOM paHbLue: -
Halla TeHb CTana KopoTKOW No3xe: +

ECM Mbl HAXOOWUMCA B 3ANafHOM NOMYWAPUA 1
HALLA TeHb CTaNa KOPOTKOM paHblie: +
HaLLa TeHb CTANA KOPOTKOA NO3XKe: -
Koppekuun aonrorb

Ecnw gonrota apyroi WKomnbl MeHbLe 0 rpanycos, 3HAYMT, OHa HAXOAMTCA NO APYrYI0 CTOPOHY HYNEBOro Mepuavana.
(ChenaitTe pesynLTat NOMOXKUTENBHLIM, TaK, KaK eCnu Obl Balla UKo Haxoaunach B NPOTUBONONOKHOM NONYLIAPAN.)

Ecnu ponrota ppyrow Wkonbl 6onbiue 180 rpafycoB, 3HAYNT, OHA HAXOOMTCA NO APYryH0 CTOPOHY MEXOYHAPOAHOW IMHUM CMEHBE AaT.
(BbluTuTe 360 rpadycoB 1 CAenaiTe pesynsTaT NoNoKUTENbHbIM, Tak, Kak ecnu Obl Balwa WKoNa HaxoAunach B NPOTUBOMONOXHOM NOMyLIAPUA.)

fonrota gpyroh _ Boctok mnn 3anapn  (0BBeauUTE KPYXKKOM)
LIKOAb -
(rpapycos)
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Uccnegosanna ¢ nomouwbro GPS:
pabo4nii InCT perncTpaunn BaHHbIX

U3amepennna ¢ nomouibro GPS co cMmeleHnemM KOOpANHaT:
pabounii nuCT perncTpaunmn gaHHbIX

Tnoccapui

Crpanunubl nporpammel GLOBE B cetn Web ana ssoaa
uHgpopmaumnm B 6a3y faHHbIX

GLOBE™ 1997 IIpunoxenue - 1 Hccnenosanns ¢ nomorpro GPS




Puc. GPS-P-4. OGpaseu paGouero Jiucta BBOAA pe3y/IbTaToB H3Mepenuii ¢ momowbro GPS.

ODAVYNN axiauds BH gN
X Jeze|qrel L

dawoH viauundan
uuatow dewoH

npa'1eon odABUN MMM// Ay
Npa°Jean 0dABUN @ Udyo1ail

qUBLNA0LOIE| uejaBep €008-/6% (£0€)
vuorm < num P eq0D/00AYNN CONVNN
Sdo exHwandu neusteug
e10019g eLoduoyy elodum
BUHORBHE S8IGHHOHTdIL —P | [ [ _
B az = X Sl
B dz = X vl
N dz = X el
B dz = X< A
B dz = =< Ll
B dz = < ot
B dz = < 6
B dz = X 8
B d:z = X i
B dz = X< 9
B dz = < g
B dz = < b
B dz = X S
BNdz = X 2
B Az = s
4 00:€£:vi 8LE M preec ve N §G9¢ £e I
1AnwedioLnu aaruonT BH wHowada 0JoHduwang
BOAUMOIBUSHOL WONKADY B1MT88001 QOMUHLALID THA#80 'LAHMIA ‘800BR 80di8N (3) "1008 *(M) "LeE 'LAHMW 'a00ATed) () "Hwot (N) 880 ‘LAHMW 'BODATRd ‘WEN
IANINVYd IO ML 0g-UuoM HW34g v102199d vioJuon Y10dnm oN

%0L0BhA notAd euoxin 198nou iiniondaixedex

[98hOL 9LD0HWEL]Q edachoonty

Buiovoddn] 80dYOL MOHWSE  HUIOUOUY
"BYLOBhA aMHESERH WOMWKADY a1MTaEgQ

LT quaT] To| uvnhedioniad swadg

xiaHHeD doLedloniag

X 18zejqiied] uejjabepy exuHwandu
«| UOIIED0T» SHEANE BH SI9HHBERNA ‘BUHOhEHE BUMOIATELD ainAdudioniad

1ALAHUW | 88HBW SH ALBLABLI0D ISHXUOT MWBMHadanen Ahken nLAkenod|]

‘lquoxm dadiy
:[9UONM SNHREOHBNNEBH
BYLOBhA SUHEEOHONNEH

XIJHHRY RI0dd LML HHhOQR ]

SdY) OI9TIONOL I BUHREOTALIIY

HccnenoBanus ¢ nomowpio GPS
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N3MepeHnA ¢ NOMOLLbHO
GPS co cMmeLieHneM KoopamHar

Pa6oumnii 1ucT BBOOAa JaHHbBIX

U3mepenunna
ObBeanTe KpyxXKom
TTyHKY CO CMELLEHHBIMY KOOPAMHATAMM: +
M3mepeHHar wnpota:= I:] (rpapycos) I::] MuHyT C v KO
Cmeuienne
WN3amepennan aonrota: = l:] {rpapycos) l:] MUHYT 3 unn B Ha ceeep
Hanpasnexne K NCxoaHOMY y4acTky: |:] {Cesep wnm tOr)
Paccroanue: = |:] (meTpos)
Pacuerl WexopHblit
y4acTox E§
M3meHeHne wupoTsl:
wetpos) = [ wwyr

1855 MeTpoB B MUHYTY

- €CNU CMELWEHHbIN Y4acToK fanbiie 0T IKBaTOpa
+  ECNU CMELWEHHbIRA yuacTok Baunxe K 3KBaTOpy

+_ L ] = I _I MUHYT

LUVIDOTa UCXOOHOrQ y4acTka B MUHyTax:

C oxpyrnennem ao 0,01 MuHyTbI: MUHYT

LLinpota n ponrota CXoAHOTo y4acTka B rpagycax v MuHyTax:

Wwpora uecxoaHaoro yd4acTka =

(rpapycos) l:] MuHyT C unu 1O

(rpagycos) MURYT 3 wnu 8

il

Honrota ncxopHoro y4acTka =

([onrota NCXOAHOrO y4acTka Ta e,
4TO W IOAFOTA NYHKTA CO CMELLEHHBIMU KOOPAUHATaMN)

Y

C
—+. 3t}s
10

Cvewenve |

Ha or

PaccronHue

Paccroanmne
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[noccapum

Bonpon3goauMocTh (110BTOPAEMOCTD)

NOKa3aHuH
Mepa moBTOPSIEMOCTH PE3YJIBTATOR
HaOTofeHni, M03BOJIAIOWAS OMPENESIATh,
HACKOJIBKO HHAMBHIYa IbHbIE H3MEPEHHBIC
3HAYEeHHsI OTKJIOHSIKOTCA OT YCPEIHEHHOTO
3HAYCHUA, NOJIYUCHHOI0 Ha OCHOBE BCEX
pe3yJIbTATOB W3IMEPEHHIT B C1yuae
MHOTOKPAaTHOrO MOBTOPEHHS M3MEpEeHHH.

T'ucTorpamma
CronbuoBslii rpacuk pacnpeaesieHus
YaCcTOTbI, NO3BOJISAIOILHI ONIPEne/UTh, KaK
YacTo TO HJIH HHOE YUCJ0 NMOABJISIETCA BO
MHOXECTBE YHCE.

Hoiarota
BhipaxKeHHas B rpajgycax BeJIHUMHA yrAa,
OTKJIQJIbIBAEMOrO OT LIEHTPa MJIAHEeThl K
BOCTOKY MJTH K 3anafy, B MJIOCKOCTH,
nepreHuK yJsspHOH OCH BpauleHHs MJIaHeThl.
Ha 3emJie HyneBoil 10roToii (HyJ1eBbIM
MEPHIMAHOM) CUHTAETCS HaNpPaBJIeHHAS C
ceBepa Ha 1T JIMHKS, TIPOXOasiiuas uepes
ropoa I'punBuY B AHraMK (gosirora 09).
[IpoTHBONOAOXKHDBIH MEpHAMAH (AOJTOTA
180°) HazbiBaeTcs Mex ayHaponHoil WHHEH
CMEHBI JaT.

3enuTHbIA yroa
B xoae u3MepeHus yria BO3BbILLEHHUS
Co/HUA 3EHHTHBIM YIJIOM HA'3bIBAETCS YroJi
MEX Y BEPTHKA/IbIO U HapapJeHUeM Ha
CousHue (yroJi, o0paTHblil Y1y BO3BbILLEHHS
Co.taya). B Hapuraumu 3TOT yroJ1 Ha3bIBaKOT

3an0agHoi JOJTOThl U YKa3bIBAET UCTHHHOE
HanpaBJICHUE Ha CEBEP N0 CPABHEHHKO C
HaNpaBJICHHEM HAa MArHUTHbI{ CE€BEPHbIi
notc. MarHuTHbie N0J10Ca 3eMJTH
MEIJIEHHO [epeMELLIAOTC, U B HACTOSLIEE
BPeMS CEBEPHbIl MAarHUTHBIN NOJIIOC HAXO-
anTes Ha CeBepo-3anagHblX TEPPUTOPHAXK
Kanazpl, 6ynyus cMeILeH No OTHOLEHHIO K
reorpahuuecKOMy CEBEPHOMY [OJIHOCY
npuMepHo Ha |l rpagycos. Kpome Toro,
MAarHiuTHblE CBOHCTBA 3eMJIH ciierka
H3MEHSIOTCS B 3aBUCHMOCTH OT €€ re010rU-
4eCKoli CTPYKTYPb! B pa3IMYHbIX PErHOHax,
4TO NPUBOAHT K HHAMBUAYRTIbHOMY HCKAXe-
HUIO MArHUTHOrO N0 3eMJH B KaXKAOM
MHAMBUYAJIbHOM MYHKTE. 3HAUCHHS
MarHUTHBIX CKJIOHEHHH, COOTBETCTBYOLIMX
TaKHM HCKaXKEHHSIM, MPUBOAATCS HA
HABHTALMOHHBIX KapTax.

MarHurabii KoMOAac

[lepenocHoii npudop, yKa3biBaroLuil
YIVIOBYIO OPHEHTALUIO BPALLAOLErOCH
serkoro Maruuta. Tak xak 3emas
NIPeACTaBJASET CODOH OTPOMHDBI MATHHT,
MarHUTHas CTPEJ/IKA KOMIAca yKa3blBaeT Ha
MArHUTHBIE IOJTHOCA 3EMJIM, KOTOpbIE, Kak
NpaBuJIo, 0003HAYAKTCS KaK CeBepHbIil 1
HOKHBIH.

Mepuanan

Jlyra (noyoKpy KHOCTb) ¢ MOCTOSHHO
JOJITOTOH, COEANHSIIOIAs Ba MOJHCA
3eMJi U JIexkallas Ha OKPYKHOCTH 3eMJH,
nepecekarwLleil 00a noJica U IKBaTop.

TAKXKE «3CHHTHBIM PACCTOSIHHEM», B nnu Haguranus

BECCHHEI'0 H OCCHHETI'O PABHOOACHCTBHUA 3TOT
YroJ1 COOTBETCTBYET LIMPOTE Ha6ﬂ}OLlaT€ﬂ$[.
3eHHTOM HA3bIBAETCH TOUKA H€6OCBO}18,
pacnoJsIoXKEHHasd NpsaMoO HaA roJloBoii,
HE34aBUCHMO OT MECTOMNOJI0XKeHHs Hab.110-

KomnJiexe HayuHbix U TEXHHUECKUX METOAOB
OMpeae/ICHUS HanpaBJIeHUs (Kypca), MecTo-
MOJIOKEHNS (KOOPAHHAT) U NPOHAECHHOrO
pacCTOSHHUS.

patess. Cymma yria Bossbienns Connua w | Hanpasienue
3eHUTHOrO yrija paBHa 90°. ABCOJTIOTHOS HAMIPAB/ICHHE

MarsuTHoe CKJ10HeHHe

MarHuTHOE CKJIOHEHHE, HAa3bIBAEMOC TaKKE
«MAarHUTHON BapHalUMel» — YroJ MexAy
MArHUTHBIM U reorpaduieckum (coBnaaa-
IOILUM C OCBIO BpaLLEHHs) MOJII0COM,
3aBUCALLIMHA OT MecTa paclnoJIOKeHUs
HaGmopaTes1ss. MarHUTHOE CKJIOHCHHE
BbIpaxaeTcs B rpajgycax BOCTOUYHOH WM

HBMGpHCTCﬂ N0 OTHOWEHHUK K COMJIaCOBAHHOMY

HENOOBUKHOMY TIYHKTY.

OTHocHTEIbHOE HanpapJICHUE
I/IBMCPHBTCH MO OTHOLUECHHUIO K ONPCACJICHHOMY

cJTyuaiiHo BHIOpaHHOMY NYHKTY, HAMpuUmep,
MO OTHOLUCHUIO K MYHKTY, B KOTOPOM
HaxomuTcsl HaGJ1iomareib.
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PaBHogeHcTBHE
OnuH 13 aByx aHei B rony, koraa CostHue
HAaXOOHTCS HEMOCPEACTBEHHO Ha HeDEeCHOM
IKBATOPE; PABHOAEHCTBUE HACTYNAET. KakK
npasuJsio, 21 mapra (BeceHHee
paBHOAEHCTBUE) M 23 ceHTA0pa (oceHHee
paBHOAEHCTBHE). B 211 aHK
TIPOIOJIKUTEIBHOCTh AHS ¥ HOYM OJMHAKOBA.

Pazpemrenne (npudopa)
Hauwmenbliee n3MeHeHle napaMeTpa,
OTPaXKAEMOe A0KA3AHUAMY NpHdopa.

Cucreva ri1o6a/1bHOr0 NO3MLUMOHUPOBAHHSA

(GPS)
Cucrema r106aIbHOrO MO3UUHOHHPOBAHUS
(GPS) — naBuraumoHHas cuctema, BKJKYa-
towas 24 ¢cnyTHUKA, BbIBEAEHHBIX HA OPOUTY
BOKpYyr 3emun BoicoToi 20 200
KnaomeTpos. [loab3yach ciuruasamu
BPEMEHH, KOTOpPbIE NEPCAAOTCSH CMYTHUKAMH
GPS, npuemunkn GPS paccuuTbiBaoT
WHPOTY, AOJFOTY U BBICOTY HAJ YPOBHEM
Mopst.

CosHnecrosinue
Onuu W3 ABYX [Hel B roay, KOraa Haxomas-
ueecs B 3enute CoslHle HanBoJlee yaaieHo
OT HeBeCHOro dKBaTOPa; COJTHIECTOSHHE
HaO110AaeTCst, Kak npaBuio, 21 HoHs u 22
Aekadpst, T. €., COOTBETCTBEHHO, B CaMblii
JUTHHHBIL ¥ B caMblil KOPOTKHI AeHb roda,
€CJ/IH Bbl HC HAXOOHTECH HA dKBaTOpe 3eMJiH
¥ KHBETE B CEBEPHOM MOJIyLIAPHH.

CnyTHHK
Jhoboe HebecHoe Tes10, Bpallaroeecs no
opOHTe BOKpPYT ApPYroro, Hos1ee KpymnHoro
Tenaa.

TounocTh
PasHuua MeX 1y YKa3aHHBIM H3MEPEHHBIM
SHAUEHHEM H UCTHHHBIM 3HAYCHHEM.

Tpuronomerpus

MaremaTnyveckast AMCUMNIIHHA, B KOTOPO#
U3YMAIOTCA B3aMMOOTHOLIEHHS 3JIEMEHTOB H
CBOICTS TPEYroJILHUKOB H METOAbI TPUME-
HEHHS 3THX B3aUMOOTHOUIEHHH, HA3BIBAEM bIX
TPHIOHOMETPUYECKIUMH (DYHKUMSIMH,
TpuroHoMeTpuueckue METOIbI MO3BOSIOT
COOTHOCHTD YIVIOBBIE BEJTHUUHbBI ¢ AJIMHAMHU

Pa3JIMUYHBIX CTOPOH TPEYrO/IbHHKA.
Yron Bossbimenun CoyHna

¥Yroa Mexay ropH30HTaJIbHOI NJI0CKOCTBIO
(MOBEPXHOCTBIO 3E€MJTH) Il HAMPABJICHHEM Ha
Connue.

Yposens (otBec)
Hutb ¢ rpy3sukoM, o6pasyoias BePTHKaib-
HYIO JIHHAK. TPy 3HKH OGBIYHO H3TOTOBIS-
10TCS W3 CBUHLA.

Ycpeanenue
MeToza, No3BOAUIMI ONHCHIBATD MHOXE-
CTBO yuces1 ogHuM uncioM. CpenHee
3HAYECHHE PACCYUTHIBAETCS MOCPEACTBOM
CYMMHUPOBaHU4 Habopa 3HaueHuil u AeseHus
MOJTyUYEHHON CYMMBbI Ha KOJMUYECTBO
cJlaraeMbix.

YuacToK (MyHKT) €0 CMeLIEeHHbIMH

KOOpIMHATaAMH
YuacTok, Ha KOTOPOM BO3MOXHbI YCNEUIHbIE
H3MEPEHHST KOOpaAUHAT ¢ nomoubto GPS,
HaXOMsILUMIACS HEeNOCPEACTBEHHO K CeBepy
MJIM K FOTY OT UCXOOHOTO yuacTKa.

HlInpora
Buipaxennas B rpagycax BeJIMUHHA yIAa,
OTKJIAAbIBAEMOr0 OT UECHTPA MJIAHETHI K
CEBEPY WJIM K KOTY OT 3KBATOPA MJIAHETbI.
[lupoTa u3MepsieTCsT, HAYUHAS € IKBATOPA
3eman (0°) A0 CEBEPHOTO U KOXKHOTO
nosmocos (90°).

Yrnoseie BennynHbl, pacCToOAHNA
1o OKPYXHOCTH (BYyru)
U X B3aUMOOTHOLEHNA

I'panyc ()
OKpyKHOCTb MOXHO pa3aeMTh Ha
360 rpanycoB (uau Ha 400 rpanoB Aubo Ha
21 papuan). OnnH rpaayc MOXHO Pa3ac/uTh
Ha MEHBLUHE 00T — JeCSITHYHBIE JOJIH
rpaayca (Kak, HanpuMmep, B uucie 25,2525°)
1/ HA MHHYTBI H CEKYHIBI (KaK, HanpuMep,
B uncJse 25° 15'9"),

Munyrta (MuHyTa ayru, ')
OnuH rpagyc MOXHO pa3aesuTb Ha 60
MuHYT. TakuM 00pa3oM, OKpyKHOCTb
onucbiBaeTcsd yriaom B 360 x 60 MUHYT, niu
21600 munyT ayru (21600').

CekyHnoa (cexynpa ayrn., ")
OnHy MHHYTY OyrH MOXHO pasae/uTh Ha 60
cekyHa. Takum o0pa3om, B OQHOM rpagyce
comepxutcs 60 x 60, T. e. 3600 cexyHa, a
OKPYXHOCTb OnuchiBaeTcs yrjom B 1296000
cekyna (1296000").

Paanan
Enunuua yriioBol BeJIMUKHDBI, paBHas yriy,
OMUCHIBAEMOMY UEHTPOM OKPYXKHOCTH U
OYToii, J/TMHAa KOTOPOH paBHA paguycy
OKPYXHOCTH. [{/IMHA OKPYKHOCTH paBHA 27
panuan uan 360°. OoHH pagnad paBeH
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npumepHo 57,3°. Hanpumep, yroa
BesTHUuHOI 25° 15' 9" pasen 25,2525
JECSTHUHOTO rpaayca, Hid NpAMEPHO
0,4407 pagnana. Yuciao T —
HPPALHOHAIbHOE YUCIIO0 (T. €. YHCJIO,
KOTOPOE HE MOXET ObITb BHIPAXKEHO KaK
COOTHOILLIEHHE BYX LEJIbIX YUCE, U
MOJITOMY BHIPAXKaeTcsd AeCATHUHON ApoObi0
¢ OECKOHEUHBIM YHCJIOM 3HAKOB MOCJIE
3anaTol, HE MOBTOPSIOWNXCH UHKJTUUECKH).
Ynca0 T MOXKHO 3aMUCaTh TOJIBKO ¢
TOHOCTBIO JO OTNpeNeeHHOr0 3HaKa nocJie
3anaToii, Hanpumep: 3,141592653590. Yucao
T OBbIJIO PACCYHTAHO C TOUHOCTHIO 10
MUJITHOHOB 3HAKOB MOCJIE 3ansIToOl, HO
TOYHOCTb NPUBEACHHOO BbIlIE 3HAYCHUS
AOCTAaTOUHA /IS PACCUETOB PACCTOSTHUH B
mactitade CoIHEUHON CHCTEMBE €
NOJYUCHHEM PE3YJIBTATOR € OWIKOKOH B
npefesiaX OAHOTO MeTpa.

CucreMbl orcyera BpeMeHH

MecTHBIH COJTHeUHBIA MOJIIEHD

Bpems cyTok, B KOTOpPOE B AQHHOM TYHKTE
Ha0.1r0JaeTCsl HanboIbllIee BO3BBILICHHE
ConHua. ITOT MOMEHT BPEMEHH 3aBHCHT OT
MECTOMNOJIOKEHNS HaOM0aaTe s U W3MEHd -
€TCSl IPUMEPHO B Npeaesiax nojayvaca Ha
MPOTSKEHUU rofa.

Cpennee costHeuHoe (MOACHOE) BpeMs

(rpaxnaHckoe Bpems)
Bpemsi cyToK, KOTOpoe, KaK MpaBuJo,
YKA3BIBAETCS UCMOJIb3YEMBIMU B ObITOBbIX
YCJAOBUSIX Yacamu. B cooTBeTcTBHH €
NOKa3aHUsiMH CPEAHEro (MOSCHOrO)
BPEMEHH, €XKErogHOe cpedHee TIOJI0KEHUE
ConiHua Ha HebOCBOAE OcTaeTCs
HEU3MEHHBIM B OTHO M TO X€ BpeMsl CYTOK,
a B TIOJIACHb 10 cpeaHeMy (MOSICHOMY)
BpPEMEHH COOTBETCTBYET MAaKCHMaJIbHOMY
Bo3BbileHnto CoJTHHA Ha HeOOCBOIE B
npeaesaax COOTBETCTBYHOUIErO BPEMEHHOIO
mosica. BpeMs B KaXX/10M BpeMEHHOM nodce
OTJIMUAETCS OT BPEMEHH B CJICAYIOLIEM HJIH
NpeablAyILEeM BPEMEHHOM MOsICE Ha OAMH
4yac; ApH 9TOM OMH 4dac COOTBETCTRYET 15
rpaaycam J0JIFOThI, ¢ HEKOTOPbIMU
MCKJTFOUEHHSIMH, BBEICHHBIMHU NPaBUTE1b-
CTBAMMU C 1IeJIbIO TIPUBEIEHUS BPEMEHHDBIX
M05COB B COOTBETCTBHE C MECTHBIMU
AJIMUHUCTPATHBHBIMU TPEOOBAHUSIMH HJTH
reorpapuueckUMHU XapaKTepUCTUKAMH.
Cpennee (nosicHoe) BpeMsl MOXHO
COOTHECTH CO BCEMUPHDbIM (FPHHBHYCKUM )
BPEMEHEM, OMNpPEAC/AUB PACCTOSIHUE OT BacC A0
HYJIGBOr0 MepUauaHa 3eM/IU | BBIPa3UB 3TO
PacCcTOSHUE KaK KOJHYECTBO 1yr BEJHUUHHOM

15 rpagycoB Kaxkaas UJM Kak KOJIHUECTBO
BPEMEHHBIX TIOSICOB, OTHEJISIOUMX Bac OT
I'punBuva. BcemupHoe BpeMs U cpenHee
(mosicHOe) Bpems He CJIeAyeT NyTaTb co
3BE3OHBIM BPEMEHEM (UCTIOJIB3YEMBIM
ACTPOHOMAMH), KOTOPOE ONpeacsieTcs B
3aBUCHMOCTH OT LHKJIMYECKOrO OOpaILeHHs
HeOeCHBIX Tes N0 Mepe odpaieHns 3emMuTH
Bokpyr CouHua. CyTKH MO 3BE3AHOMY
BPEMEHN MPUMEPHO Ha 4 MUHYTHI KOpOUe
CYTOK, OMpEIesSeMBbIX MO CPEIHEMY
(mosicHOMY) BpPEMEHH.

BcemupHoe (rpHHBHUCKOE) BpeMs
Bcemupnoe Bpems (UT), n3BecTHoe Tak xe
NOA HAUMCHOBAHHUSIMU «T'PHHBUYCKOTO
cpenrero BpeMenu» (GMT) unn (B aBuauuu)
«BpeMeHH 3ys1y» (Zulu) — Bpemsd CyTOK,
ONPEOEIISEMOE €KETOAHBIM CPEOHUM
noaoxenneMm CoJiHia Ha HeGocBoae B
MOJ/IeHb Ha HYJIEBOM (TPHHBHUCKOM)
MepuaUaHe.

lMocneacrTenA HaknoHa ocu BpalleHnA
3emnu Ha 23,5 rpagyca no OTHOWEHNIO
K NN10CKOCTU CONIHEYHOU OPONTLI 3eMAn

CeBepHbIil (APKTHYECKHH) B H0KHbIH
(AaHTAPKTHYECKHU) MOJIAPHbIE KPYrH
[lliporsl OT 66,5 rpagyca ceBEPHOI WIHPOTDI
JI0 CEBEPHOro MoJkca 3eMau 1 ot 66,5
rpagyca KXHOH IWHPOTHI A0 KKHOrO
nosoca 3emun, Ha KoTopbix COTHUE HE
BOCXOAHT BCIO 3UMY H HE 3aXOOUT BCC JICTO.
Tponuku Paka u Ko3zepora
Illiupots! OT 3xBaTopa 3emn ao 23,5
rpagyca CeBEPHOH M HOKHOH WHPOTHI, Ha
kotopbix CoJIHIE B TO MJIM HHOE BpPEMS roaa
HAOJII0ZAETCS TOYHO B 3EHUTE (B HANMBBICLIEH
TOUuKe HeDocBoaa).
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= CTpaHuua AnA onpeneneHnA yyactka uccnefoBaHum

@ Y4acTok, Ha KOTOPOM HaXOAMUTCA WKona

2 Y4acToK ANA perucrpauum TeMneparypbl, KOAM4YeCTBa OCAAKOB U Pe3ynsTatos
HabnrogeHun 3a obnakamm

+ Y4acToK ANA N3MEpPEeHUA XapaKTepUCTHK NOBEPXHOCTHbIX BOA,

» Y4yacTok anA onpeaeneHUA xapakTepuCcTUK noyBbl

@ YYacTtok anA naMepeHmnA BAaXXKHOCTN NOYBbI

@ Yyactok pna 6monornyeckux HabnropeHun

AnAa Toro, 4To6bI ONPEAENUTL KOOPANHATbI y4acTKa U3y4eHUA 3eMHOIo NOKPOBa,
BbiGepuTe WENYKOM MbIlIN YYAaCTOK onpefefieHUA KOJIMYeCTBEeHHbIX

XapakTepuctnkK 3eMHOro nokposa nnam y4yactok onpegpeneHuAa Ka4eCTBeHHbIX
XapaKTepnucTtukK 3eMHOro nokposa

Sle]uE] ]

NOAA/Forecast Systems Laboratory, Boulder,Colorado
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UccnepoBaHua ¢ nomouwbio GPS

CTpaHVIIJ.a ANA BBOAAa KOOPAWMHAT LUKOJbI

BpemA npoBeaeHuA U3MepeHun

fop, | Mecay [ BbiOpatb | flews| Yac [ Bcemuptoe Bpems
Tekywee Bpema 1997 June 18, 21 UT

HavmeHoBaHue y4yacTKa: HaUMEHOBAHWE WKONbI

BeeguTe MakcumManbHOE BO3MOXHOE KONUYECTBO VIH(bOpMaU,VIM. Ecnv Bbl nony4ymTe nONONHUTEAbHLIC A3HHbIE,

HaXMUTE (KHONKY BBOAA), ¥ BbI3OBWUTE OKHO pepakTuposanuA “Edit a Study Site”.
UcTouHMK paHHbIX O @® Dpyron NcTouHMK
lWupora p.| MWH.@® CceBEPH. O HOXKH. LLMPOTHI

BeeauTe AaHHble B hopmate “56 rp. 12.84 MUH.” v OTMETBTE, “CEBEPHON” UMM “KXKHOIA” LIMPOTHI.

Honrota p. [ MUH.() BOCT. (@ 3an. LOAIOTHI
Beenute paHHble B dpopmare “102 rp. 43.90 MUH.” 1 OTMETETE, “BOCTOYHON” MK “3anafiHOA” LONrOThI.

| —

Boicota METPOB Ha[l YPOBHEM MOpA

Nocnars| | Crepets

NOAA/ForecastSystems Laboratory, Boulder,Colorado
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